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4) INK JET PRINTER 

7)Abstract: 

30BLEM TO BE SOLVED: To ensure printing with high print quality. 
3LUTION: In a method for driving the ink jet head of an ink jet printer 
>mprising a driving waveform data memory means 12, a memory area 
ssignating means, a memory control means 11, a digital/analog conversion 
eans 13, a power amplifying means 14 and a drive circuit 4 where 
>nduction of a bidirectional analog switch means 16 is controlled 
spending on the presence of an ink jet instruction to apply a driving 
>ltage signal to a piezoelectric actuator 1 7 corresponding to a nozzle for 
tting ink, the memory area designating means selects a different driving 
aveform data depending on the type or the characteristics of a head 
eluding the type of ink and the memory control means 1 1 reads out a 
iving waveform data to generate a driving voltage signal for driving the 
sad. 
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.AIMS 



laim(s)] 

laim 1] In order to print the high alphabetic character of printing quality, and an image on print media by impressing 
d driving the optimal driver voltage for printing conditions in the electrostrictive actuator group of an ink jet head, 
d carrying out the regurgitation of the ink droplet By controlling a wave generating means by the head drive control 
jans and the drive wave-selection means Choose the optimal drive data point for the selected printing conditions, and 
iver voltage is generated. It is the ink jet printer which chooses and drives the electrostrictive actuator provided for 
ery nozzle of an ink jet head by the drive circuit. Said wave generating means consists of a configuration which 
eludes a memory control means, a drive data-point storage means, and a digital-to-analog means at least. Since a drive 
ta-point storage means drove an electrostrictive actuator group corresponding to printing conditions, were prepared. It 
a digital data storage means by which two or more storage regions for storing the drive data point which decomposed 
iver voltage by the time basis and was used as the digital data of a lot were classified. A memory control means 
ooses the storage region within the drive data-point storage means specified by the drive wave-selection signal which 
Irive wave-selection means generates. Scan from the starting address of the drive data point of the lot which exists in 
;torage region to a termination address by the time basis one by one, read a drive data point, and it transmits to a 
>ital-to-analog means. A digital-to-analog means is a signal transformation means to change and output digital data to 
analog signal serially. Generate the driver voltage signal for changing the drive data point read from the drive data- 
int storage means, and driving the electrostrictive actuator group of an ink jet head, and it transmits to a power 
lplification means. Said drive circuit consists of a power amplification means, an actuator selection means, and a 
iirectional analog switch group at least. A power amplification means carries out power amplification of the driver 
ltage signal, makes it with drive power, and is supplied common to the electrostrictive actuator group of an ink jet 
ad. The signal which carries out flow control of each bidirectional analog switch according to the existence of the ink 
gurgitation instruction for every [ which makes ink breathe out in order that an actuator selection means may form the 
>habetic character and image which are given from a head drive control means, and to print ] nozzle is generated. A 
Iirectional analog switch is an ink jet printer characterized by flowing through a switch corresponding to the nozzle 
lich makes ink breathe out, impressing drive power to an electrostrictive actuator, driving, and driving an ink jet head 
th the optimal drive power of a drive wave for the selected printing conditions. 

laim 2] In the ink jet printer of claim 1 printing conditions The ink class with which the head was filled up when the 
inter user exchanged the ink jet head, or the structure of a head, A head class discernment means by which a drive 
ive-selection means to have been the class of head based on the difference among drive conditions including a 
;>perty, and to choose printing conditions was provided in the ink jet head side, It consists of a means to identify a 
ad class with the detection means provided in the body side of a printer. A drive wave-selection means The class of 
ad is identified by equipping the body of a printer with an ink jet head. The drive wave-selection signal beforehand 
fined corresponding to the class of head is generated, and it transmits to a memory control means. A memory control 
ians with a drive wave-selection signal Selection assignment of the storage region of a drive data-point storage means 
which the drive data point which generates the optimal driver voltage signal for driving the identified head class 
ists is carried out. The ink jet printer which generates the optimal driver voltage signal for printing conditions, and is 
aracterized by driving an ink jet head with the optimal drive power of a drive wave for the identified head class, 
laim 3] In the ink jet printer of claim 1 printing conditions The ink class with which the printer user was filled up into 
j head, or the structure of a head, It chooses from the class of printing image containing the class of ink jet head 
eluding a property or the class of print media, and a print mode. A drive wave-selection means to choose printing 
nditions operates in the external control means which connected the printer with a signal means of communication, 
hen it is the software which controls a printer and the user of a printer chooses printing conditions clearly or 
ggestively in the screen-display equipment of an external control means Generate the encoded drive wave-selection 
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pial which was beforehand defined in order that the software which controls a printer might choose the storage region 
lere the optimal drive data point for printing conditions exists, and it transmits to the head drive control means of a 
inter. A head drive control means decodes the encoded drive wave-selection signal which the drive wave-selection 
sans generated. Generate the drive wave-selection signal which carries out selection assignment of the storage region 
lere the optimal drive data point for printing conditions exists, and it transmits to a memory control means. A memory 
ntrol means specifies the storage region of a drive data-point storage means by which the optimal drive data point for 
j selected printing conditions exists. The ink jet printer which generates the optimal driver voltage signal for printing 
nditions, and is characterized by driving an ink jet head with the optimal drive power of a drive wave for the selected 
inting conditions. 

laim 4] By impressing and driving two or more respectively optimal driver voltages for printing conditions in the 
rtial head of an ink jet head or the electrostrictive actuator group for every division partition constituted with two or 
>re partial heads or division partitions, and carrying out the regurgitation of the ink droplet, on print media The high 
)habetic character of printing quality, In order to print an image, by controlling a wave generating means by the head 
ve control means and the drive wave-selection means Choose two or more optimal drive data points for the selected 
nting conditions, and two or more driver voltages are generated. It is the ink jet printer which chooses and drives the 
ictrostrictive actuator provided for every partial head of an ink jet head, or nozzle for every division partition by two 
more drive circuits. Said wave generating means The drive data-point storage means of at least a memory control 
sans and plurality, It consists of a configuration including the digital-to-analog means linked to each drive data-point 
>rage means. Since each drive data-point storage means drove the electrostrictive actuator group of the set of a partial 
ad or a division partition for every partial head or division partition, were prepared. It is the digital data storage means 
tssified into two or more storage regions which store the drive data point which decomposed and digital-data-ized 
ver voltage corresponding to two or more printing conditions by the time basis. The drive wave-selection signal 
iich a drive wave-selection means generates specifies a memory control means. The storage region within two or 
>re drive data-point storage means is chosen. Scan being simultaneous or mostly to coincidence the drive data point of 
5 lot which exists in each storage region by the time basis one by one from the starting address of a drive data point to 
ermination address, read a drive data point, and it transmits to a digital-to-analog means. Each digital-to-analog 
sans is a signal transformation means to change and output digital data to an analog signal serially. The drive data 
int read from each drive data-point storage means is changed. Every partial head of an ink jet head, or division 
rtition Or generate two or more driver voltages for driving a partial head or the electrostrictive actuator group of a set 
a division partition, and it transmits to a power amplification means. Every the power amplification means of at least 
irality [ circuit / said / drive ], actuator selection means, partial head, or division partition Or it consists of two or more 
lirectional analog switch groups corresponding to the set of a partial head or a division partition. The electrostrictive 
oxator group of two or more ink jet heads corresponding to the set of the partial head or division partition for every 
rtial head or division partition is driven. Each power amplification means carries out power amplification of the driver 
Itage signal, and makes it with drive power. Every partial head of an ink jet head, or division partition Or it supplies 
mmon to a partial head or each electrostrictive actuator group corresponding to the set of a division partition. The 
>habetic character in which an actuator selection means is given from a head drive control means and to print, It 
;ponds to the existence of the ink regurgitation instruction for every [ which makes the ink which forms an image 
sathe out ] nozzle. Every partial head or division partition Or the signal which carries out flow control of a partial 
ad or each bidirectional analog switch group corresponding to the set of a division partition is generated. Each 
lirectional analog switch flows through a switch corresponding to the nozzle which makes ink breathe out. Drive 
wer is impressed to the electrostrictive actuator group corresponding to the set of the partial head or division partition 
* every partial head or division partition. The ink jet printer characterized by driving and driving an ink jet head with 
; optimal drive power of a drive wave for the selected printing conditions. 

laim 5] In the ink jet printer of claim 4 printing conditions A head class discernment means by which a drive wave- 
ection means to have been the class of head based on the ink class with which the printer user was filled up or the 
ucture of a head, and the difference among drive conditions including a property, and to choose printing conditions 
5 provided in the ink jet head side, It, consists of a means to identify a head class with the detection means provided in 
: body side of a printer. A drive wave-selection means The class of head is identified by equipping the body of a 
nter with an ink jet head. The drive wave-selection signal beforehand defined corresponding to the class of head is 
aerated, and it transmits to a memory control means. A memory control means with a drive wave-selection signal 
lection assignment of the storage region of two or more drive data-point storage means by which the drive data point 
iich generates two or more optimal driver voltage signals for driving the identified head class exists is carried out. The 
: jet printer which generates two or more optimal driver voltage signals for printing conditions, and is characterized 
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driving an ink jet head with two or more optimal drive power of a drive wave for the identified head class, 
•laim 6] In the ink jet printer of claim 4 printing conditions The ink class with which it filled up by corresponding for 
ery partial head or division partition when the printer user exchanged the ink jet head, or the structure of a head, It 
ooses from the class of printing image containing the class of ink jet head including a property or the class of print 
sdia, and a print mode. A drive wave-selection means to choose printing conditions operates in the external control 
sans which connected the printer with a signal means of communication. When it is the software which controls a 
inter and the user of a printer chooses printing conditions clearly or suggestively in the screen-display equipment of an 
ternal control means Generate the encoded drive wave-selection signal which was beforehand defined in order that 
2 software which controls a printer might choose two or more storage regions where the optimal drive data point for 
inting conditions exists, and it transmits to the head drive control means of a printer. A head drive control means 
codes the encoded drive wave-selection signal which the drive wave-selection means generated. Generate the drive 
we-selection signal which carries out selection assignment of two or more storage regions where the optimal drive 
ta point for printing conditions exists, and it transmits to a memory control means. A memory control means specifies 
5 storage region of two or more drive data-point storage means by which two or more optimal drive data points for the 
lected printing conditions exist. The ink jet printer characterized by driving an ink jet head with two or more optimal 
ive power of a drive wave for the printing conditions which generated two or more optimal driver voltage signals on 
inting conditions, and were chosen as them. 



ranslation done.] 
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ET AILED DESCRIPTION 



etailed Description of the Invention] 
301] 

ield of the Invention] This invention relates to the ink jet printer which made the head of various properties usable in 
s state of the optimal drive by choosing the driver voltage signal which impresses ink to the head which records an 
)habetic character, a graphic form, etc. on media, such as a discharge record form, using an electrostrictive actuator. 
302] 

•escription of the Prior Art] The drive circuit and its drive approach of the ink jet head using the electrostrictive 
tuator generally used conventionally are explained. The circuit diagram in which d rawing 1 5 shows an example of the 
ive circuit of the ink jet head of the conventional example, and drawing 16 are drawings of the actuation wave. 
303] In drawing 15 and dr aw ing 16 , by the steady state, a driving signal S is a "low", through the inverter Ul, 
ough OFF and an inverter U2, NPN transistor Q2 is turned on and, as for PNP transistor Ql , driver voltage is not 
pressed to the electrostrictive actuator PZT. The ink room of an ink jet head is not extended in this condition. 
304] Although a driving signal S becomes "yes", PNP transistor Ql turns off ON and NPN transistor Q2 and supply 
ltage VH is impressed to an electrostrictive actuator PZT Since the electrostrictive actuator PZ is equivalent to 
sctrostatic capacity CI at this time, the driver voltage VC 1 of an electrostrictive actuator PZT, i.e., terminal voltage 
^cording to the exponential function which is the time constant tau 1 constituted from resistance R4 connected to the 
Hector of PNP transistor Ql, and electrostatic capacity CI, as shown in "A" in the wave of the driver voltage of 
awin g 16 , it goes up, and the volume of the ink room of an ink jet head is extended, and ink is inhaled. 
305] Next, a driving signal S serves as a "low", PNP transistor Ql turns on OFF and NPN transistor Q2, and the 
arge accumulated in the electrostrictive actuator PZT discharges through resistance R5. At this time, according to the 
ponential function which is the time constant tau 2 constituted from resistance R5 connected to the collector of NPN 
nsistor Q2, and electrostatic capacity CI, the driver voltage VC 1 of an electrostrictive actuator PZT descends, as 
own in "B" in the wave of the driver voltage of * *16* * , and the ink room of an ink jet head returns to the volume at 
j time of a stationary. The regurgitation of the ink is carried out from a nozzle hole with the pressure of the ink room 
this time. 

306] Thus, free vibration, such as an oscillatory wave mechanical in an electrostrictive actuator PZT and the ink of the 
c interior of a room when a head breathes out inhalation and ink for ink, or a pressure wave, arises. "C" in the 
{placement X of drawin g 16 and "D" express vibration of an electrostrictive actuator PZT typically. Since especially 
oration of the liquid ink side in the nozzle of ink and atmospheric air which has touched has big effect on the ink 
gurgitation, it needs to stabilize enough vibration of the oil level at the time of ink regurgitation initiation. 
307] if actuation of a head is stabilized and put in another way in an ink jet printer — the regurgitation period of ink — 
tigh speed — carrying out — in addition — and, in order to make stability breathe out an ink droplet and to carry out the 
iximum exertion of the engine performance The structure of the head to carry, i.e., the ink room and electrostrictive 
cuator which it is filled [ electrostrictive actuator ] up with ink and make it breathe out putting a pressure, It is required 
incorporate the drive circuit which generates the optimal drive wave which suited the properties of a head, such as 
ucture or a configuration of a nozzle hole, and the property of the ink with which it is filled up, and is impressed to an 
jctrostrictive actuator. 

)08] vibration of the liquid ink side in the nozzle of a head « stabilizing — a high speed — it is — in addition — and in 
ier to make stability breathe out an ink droplet, impressing the drive wave based on a triangular wave as shown in an 
;ctrostrictive actuator at following drawing.! 7 is also proposed. 

)09] In drawing 17 , by time amount Tl, driver voltage VC 2 is the minimum electrical potential difference, and an 
;ctrostrictive actuator is waiting and it is not driving it. In time amount T2, as shown in the part of "E" of driver 
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ltage VC 2, it goes up almost linearly on a comparatively loose inclination, and an electrical potential difference is 
pressed, then, "A" of the driver voltage VC 1 in drawing 16 ~ since not impression but the ink room of the electrical 
tential difference of an exponential curve on which the applied force to an actuator decreases with build up time 
>idly like are extended gently, the mechanical oscillatory wave of an ink room or ink or a pressure wave is made 
mparatively few. 

310] then, "B" of the driver voltage VC 1 in drawing 16 although an ink room is contracted with descent of driver 
ltage on a rapid inclination almost linearly in time amount T3 as shown in the part of "F" of driver voltage VC 2 — 
ice driving force is added not to an exponential curve on which applied force decreases with time amount but to the 
;t even if it is, rapid falling has [ like ] the strong regurgitation force of ink. 

31 1] However, since this driver voltage VC 2 is an analog wave which becomes a linear electrical potential difference 
th the terminal of an electrostrictive actuator, it does not get used to constituting a drive circuit only from a 
mparatively simple configuration, a comparatively cheap logical circuit, or a digital circuit technique like the 
nventional example shown in drawing 15 . If compared with the former, it is necessary to use the analog drive circuit 
high power (generally the instantaneous power of an actuator drive is high power) for every nozzle with the wave 
nerating circuit which used quite complicated analog technology. 
312] 

roblem(s) to be Solved by the Invention] Although there is the printing quality or the quality of printed character 
lich is the printed final result as an important item of the performance evaluation of not only an ink jet printer but a 
inter Since it is the printing technique which breathes out ink to space liquid drop-like, and is made to adhere on a 
int sheet from a head in an ink jet printer especially If matching is not synthetically taken between further the property 
not only the mechanical property of a head but the ink with which it filled up, a property, and the property of a print 
set and a drive wave, it is difficult to raise printing quality. 

313] Moreover, printing of the high definition color picture and graphic form which are equal to a photograph with 
>nochrome (monochrome mainly concerned with black) printing using color ink is demanded, the latest ink jet printer 
spares a partition according to ink, is filled up with ink, and demand [ color printing / monochrome printing and ] of 
inting to use properly is also in two or more heads or the same head. 

)14] Furthermore, demand of wanting to print on different print media from the conventional print sheets [, such as a 
>nt face of plastics and a metallic foil, ], such as a resin film, is also strong. That is, there is a demand of wanting to 
nt to the print media from which a property differs, or a demand of wanting to use the ink of a property suitable for 
nt media as the range where an ink jet printer is used by spreading spreads. 

315] If the property of ink is changed, or a head with a different property is used and it drives in these demands using 
Irive wave or a drive circuit, and the drive approach according to each property according to the class of between each 
lor of a color head, a monochrome head, or a color head or a print sheet, and print media, it is possible to raise 
nting quality. 

)16] Moreover, although there are printing of a up to [ the printer used when it is generally used and the quality and 
* color of the so-called cheap printing in the paper usually and an image ask for printing of high quality or the 
iignment form specified in ink ], or multiple-purpose printing, such as printing on the transparent sheet which uses for 
overhead projector, in printing of an ink jet printer, if it drives using the drive approach which changed the drive 
ive delicately in accordance with each printing purpose, effectiveness will go up. 

)17] Moreover, although temporary printing of a manuscript may require the print mode called printing which made 
ie the printing dot other than a high definition image and alphabetic printing, made some printing quality the 
:rifice, and saved a high speed and ink, and so-called draft quality print, in the draft quality print which carries out the 
gurgitation of the ink to high definition image printing a high-speed period, it is desirable to adopt the drive wave and 
; drive approach corresponding to each. 

)18] In order to make the various demands of printing in the newest ink jet printer even to print media other than 
lor printing, a high speed and quality printing, or paper attain, as for some, supplying the drive wave fully matched 
th an ink regurgitation property, a drive property, etc. of many conditions, such as a presentation of ink, viscosity, and 
: aridity after printing, or a head, and driving a head has come to be performed. 

)19] However, since supply voltage will be changed even if it is going to change the driver voltage simply impressed 
an electrostrictive actuator in the example of a Prior art as explained to the above in detail, by the configuration or the 
itrol approach of a circuit of drawing 15 , it becomes large-scale. Since the time constant of charge and discharge 
ly changes even if it cannot change only T2 of the value of the resistance R4 of a drive circuit, or resistance R5, and a 
ving signal S and changes the value of resistance R4 or resistance R5 when it is furthermore going to control a drive 
ve or the impression time amount of driver voltage, a wave-like form cannot be changed into a complicated drive 
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ive. 

320] Moreover, it is not practical from the volume of a circuit, and a price to give a drive circuit including the wave 
nerating circuit which generates a complicated drive wave according to the property of many kinds of heads to a 
inter. In order to carry out a fine drive which fills the above-mentioned demand, it is because the analog drive circuit 
only two or more analog waveform generators and the number of the nozzles of a head is needed when the 
nventional technique is used. 

321] For example, if it is going to impress the triangular wave or the still more complicated wave-like driver voltage 
:e drawing 17 which the previous conventional technique explained by the way It doubles with the property of many 
ids of heads. Change a wave-like rise, the inclination of descent, and the amplitude, or Since drive timing must be 
ubled or a number of the nozzle of an analog wave generating circuit and a head of analog drive ****** which 
nerate a complicated drive wave depending on the case must be incorporated Since it becomes complicated and large- 
ile, the volume and price of a circuit are increased and the adjustment actuation at the time of assembly still more 
culiar to an analog circuit is also needed, the configuration of a circuit raises the manufacture price of a printer 
arply, and is not practical in the whole drive circuit. 

322] The purpose of this invention is offering the ink jet printer which solves the above-mentioned technical problem, 
2S the head which used the head of a different property on the same printer, or different ink of a property, chooses a 
ive wave or driver voltage, is generated, and enables printing of good printing quality by the characteristic various 
int sheet top, or enables printing at a high speed. 

323] Furthermore, since it is made to generate by the data point which does not need adjustment actuation but 
:orporates a drive wave or driver voltage while simplifying circuitry, using sharply the technique of a digital circuit 
mparatively simple [ the purpose of this invention ], and cheap, it is adopting the same circuit technique or the same 
cuitry as a wide range model, and offering a cheap ink jet printer. 
324] 

leans for Solving the Problem] 

order to solve the above-mentioned technical problem (1) The ink jet printer of this invention In order to print the 
*h alphabetic character of printing quality, and an image on print media by impressing and driving the optimal driver 
ltage for printing conditions in the electrostrictive actuator group of an ink jet head, and carrying out the regurgitation 
the ink droplet By controlling a wave generating means by the head drive control means and the drive wave-selection 
jans Choose the optimal drive data point for the selected printing conditions, and driver voltage is generated. It is the 
c jet printer which chooses and drives the electrostrictive actuator provided for every nozzle of an ink jet head by the 
ve circuit. Said wave generating means consists of a configuration which includes a memory control means, a drive 
ta-point storage means, and a digital-to-analog means at least. Since a drive data-point storage means drove an 
sctrostrictive actuator group corresponding to printing conditions, were prepared. It is a digital data storage means by 
lich two or more storage regions for storing the drive data point which decomposed driver voltage by the time basis 
d was used as the digital data of a lot were classified. A memory control means chooses the storage region within the 
ve data-point storage means specified by the drive wave-selection signal which a drive wave-selection means 
derates. Scan from the starting address of the drive data point of the lot which exists in a storage region to a 
mination address by the time basis one by one, read a drive data point, and it transmits to a digital-to-analog means. A 
ptal-to-analog means is a signal transformation means to change and output digital data to an analog signal serially. 
;nerate the driver voltage signal for changing the drive data point read from the drive data-point storage means, and 
ving the electrostrictive actuator group of an ink jet head, and it transmits to a power amplification means. Said drive 
cuit consists of a power amplification means, an actuator selection means, and a bidirectional analog switch group at 
ist. A power amplification means carries out power amplification of the driver voltage signal, makes it with drive 
wer, and is supplied common to the electrostrictive actuator group of an ink jet head. The signal which carries out 
w control of each bidirectional analog switch according to the existence of the ink regurgitation instruction for every 
/hich makes ink breathe out in order that an actuator selection means may form the alphabetic character and image 
dch are given from a head drive control means, and to print ] nozzle is generated. It is characterized by for a 
lirectional analog switch flowing through a switch corresponding to the nozzle which makes ink breathe out, and 
pressing drive power to an electrostrictive actuator, driving, and driving an ink jet head with the optimal drive power 
a drive wave for the selected printing conditions. 

)25] In the ink jet printer of this invention (2) The above-mentioned printing conditions The ink class with which the 
id was filled up when the printer user exchanged the ink jet head, or the structure of a head, A head class discernment 
;ans by which a drive wave-selection means to have been the class of head based on the difference among drive 
aditions including a property, and to choose printing conditions was provided in the ink jet head side, It consists of a 
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^ans to identify a head class with the detection means provided in the body side of a printer. A drive wave-selection 
sans The class of head is identified by equipping the body of a printer with an ink jet head. The drive wave-selection 
jnal beforehand defined corresponding to the class of head is generated, and it transmits to a memory control means, 
memory control means with a drive wave-selection signal Selection assignment of the storage region of a drive data- 
int storage means by which the drive data point which generates the optimal driver voltage signal for driving the 
sntified head class exists is carried out. The optimal driver voltage signal for printing conditions is generated, and it is 
aracterized by driving an ink jet head with the optimal drive power of a drive wave for the identified head class. 
026] In the ink jet printer of this invention (3) Or the above-mentioned printing conditions The ink class with which 
i printer user was filled up into the head, or the structure of a head, It chooses from the class of printing image 
ntaining the class of ink jet head including a property or the class of print media, and a print mode. A drive wave- 
lection means to choose printing conditions operates in the external control means which connected the printer with a 
;nal means of communication. When it is the software which controls a printer and the user of a printer chooses 
inting conditions clearly or suggestively in the screen-display equipment of an external control means Generate the 
coded drive wave-selection signal which was beforehand defined in order that the software which controls a printer 
ight choose the storage region where the optimal drive data point for printing conditions exists, and it transmits to the 
ad drive control means of a printer. A head drive control means decodes the encoded drive wave-selection signal 
rich the drive wave-selection means generated. Generate the drive wave-selection signal which carries out selection 
signment of the storage region where the optimal drive data point for printing conditions exists, and it transmits to a 
smory control means. A memory control means specifies the storage region of a drive data-point storage means by 
rich the optimal drive data point for the selected printing conditions exists. I which generates the optimal driver 
•ltage signal for printing conditions, and is characterized by driving an ink jet head with the optimal drive power of a 
ive wave for the selected printing conditions. 

027] (4) It sets to the ink jet printer of this invention further. By impressing and driving two or more respectively 
timal driver voltages for printing conditions in the partial head of an ink jet head or the electrostrictive actuator group 
r every division partition constituted with two or more partial heads or division partitions, and carrying out the 
gurgitation of the ink droplet, on print media The high alphabetic character of printing quality, In order to print an 
lage, by controlling a wave generating means by the head drive control means and the drive wave-selection means 
loose two or more optimal drive data points for the selected printing conditions, and two or more driver voltages are 
nerated. It is the ink jet printer which chooses and drives the electrostrictive actuator provided for every partial head 
an ink jet head, or nozzle for every division partition by two or more drive circuits. Said wave generating means The 
ive data-point storage means of at least a memory control means and plurality, It consists of a configuration including 
s digital-to-analog means linked to each drive data-point storage means. Since each drive data-point storage means 
Dve the electrostrictive actuator group of the set of a partial head or a division partition for every partial head or 
vision partition, were prepared. It is the digital data storage means classified into two or more storage regions which 
>re the drive data point which decomposed and digital-data-ized driver voltage corresponding to two or more printing 
nditions by the time basis. The drive wave-selection signal which a drive wave-selection means generates specifies a 
smory control means. The storage region within two or more drive data-point storage means is chosen. Scan being 
nultaneous or mostly to coincidence the drive data point of the lot which exists in each storage region by the time 
sis one by one from the starting address of a drive data point to a termination address, read a drive data point, and it 
msmits to a digital-to-analog means. Each digital-to-analog means is a signal transformation means to change and 
tput digital data to an analog signal serially. The drive data point read from each drive data-point storage means is 
anged. Every partial head of an ink jet head, or division partition Or generate two or more driver voltages for driving 
>artial head or the electrostrictive actuator group of a set of a division partition, and it transmits to a power 
lplification means. Every the power amplification means of at least plurality [ circuit / said / drive ], actuator selection 
sans, partial head, or division partition Or it consists of two or more bidirectional analog switch groups corresponding 
the set of a partial head or a division partition. The electrostrictive actuator group of two or more ink jet heads 
rresponding to the set of the partial head or division partition for every partial head or division partition is driven, 
ch power amplification means carries out power amplification of the driver voltage signal, and makes it with drive 
wer. Every partial head of an ink jet head, or division partition Or it supplies common to a partial head or each 
jctrostrictive actuator group corresponding to the set of a division partition. The alphabetic character in which an 
tuator selection means is given from a head drive control means and to print, It responds to the existence of the ink 
gurgitation instruction for every [ which makes the ink which forms an image breathe out ] nozzle. Every partial head 
division partition Or the signal which carries out flow control of a partial head or each bidirectional analog switch 
Dup corresponding to the set of a division partition is generated. Each bidirectional analog switch flows through a 
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*:h corresponding to the nozzle which makes ink breathe out. Drive power is impressed to the electrostrictive 
2 tor group corresponding to the set of the partial head or division partition for every partial head or division 

ion, and it drives, and is characterized by driving an ink jet head with the optimal drive power of a drive wave for 

elected printing conditions. 

-] In the ink jet printer of this invention (5) The above-mentioned printing conditions A head class discernment 
> by which a drive wave-selection means to have been the class of head based on the ink class with which the 
. ' user was filled up or the structure of a head, and the difference among drive conditions including a property, and 
ose printing conditions was provided in the ink jet head side, It consists of a means to identify a head class with 
jtection means provided in the body side of a printer. A drive wave-selection means The class of head is identified 
quipping the body of a printer with an ink jet head. The drive wave-selection signal beforehand defined 
esponding to the class of head is generated, and it transmits to a memory control means. A memory control means 
.h a drive wave-selection signal Selection assignment of the storage region of two or more drive data-point storage 
;ans by which the drive data point which generates two or more optimal driver voltage signals for driving the 
mtified head class exists is carried out. The ink jet printer which generates two or more optimal driver voltage signals 
r printing conditions, and is characterized by driving an ink jet head with two or more optimal drive power of a drive 
ive for the identified head class. 

329] In the ink jet printer of this invention (6) The above-mentioned printing conditions The ink class with which it 
led up by corresponding for every partial head or division partition when the printer user exchanged the ink jet head, 
the structure of a head, It chooses from the class of printing image containing the class of ink jet head including a 
Dperty or the class of print media, and a print mode. A drive wave-selection means to choose printing conditions 
erates in the external control means which connected the printer with a signal means of communication. When it is 
s software which controls a printer and the user of a printer chooses printing conditions clearly or suggestively in the 
reen-display equipment of an external control means Generate the encoded drive wave-selection signal which was 
forehand defined in order that the software which controls a printer might choose two or more storage regions where 
? optimal drive data point for printing conditions exists, and it transmits to the head drive control means of a printer. A 
ad drive control means decodes the encoded drive wave-selection signal which the drive wave-selection means 
nerated. Generate the drive wave-selection signal which carries out selection assignment of two or more storage 
*ions where the optimal drive data point for printing conditions exists, and it transmits to a memory control means. A 
?mory control means specifies the storage region of two or more drive data-point storage means by which two or more 
timal drive data points for the selected printing conditions exist. It is characterized by driving an ink jet head with two 
more optimal drive power of a drive wave for the printing conditions which generated two or more optimal driver 
Itage signals on printing conditions, and were chosen as them. 
330] 

mbodiment of the Invention] In order to print the high alphabetic character of printing quality, and an image on print 
sdia by impressing and driving the optimal driver voltage for printing conditions in the electrostrictive actuator group 
an ink jet head, and carrying out the regurgitation of the ink droplet By controlling a wave generating means by the 
ad drive control means and the drive wave-selection means Choose the optimal drive data point for the selected 
inting conditions, and driver voltage is generated. It is the ink jet printer which chooses and drives the electrostrictive 
tuator provided for every nozzle of an ink jet head by the drive circuit. Said wave generating means consists of a 
nfiguration which includes a memory control means, a drive data-point storage means, and a digital-to-analog means 
least. Since a drive data-point storage means drove an electrostrictive actuator group corresponding to printing 
nditions, were prepared. It is a digital data storage means by which two or more storage regions for storing the drive 
ta point which decomposed driver voltage by the time basis and was used as the digital data of a lot were classified. A 
smory control means chooses the storage region within the drive data-point storage means specified by the drive 
ive-selection signal which a drive wave-selection means generates. Scan from the starting address of the drive data 
int of the lot which exists in a storage region to a termination address by the time basis one by one, read a drive data 
int, and it transmits to a digital-to-analog means. A digital-to-analog means is a signal transformation means to 
ange and output digital data to an analog signal serially. Generate the driver voltage signal for changing the drive data 
int read from the drive data-point storage means, and driving the electrostrictive actuator group of an ink jet head, and 
ransmits to a power amplification means. Said drive circuit consists of a power amplification means, an actuator 
ection means, and a bidirectional analog switch group at least. A power amplification means carries out power 
iplification of the driver voltage signal, makes it with drive power, and is supplied common to the electrostrictive 
tuator group of an ink jet head. The signal which carries out flow control of each bidirectional analog switch 
wording to the existence of the ink regurgitation instruction for every [ which makes ink breathe out in order that an 
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tuator selection means may form the alphabetic character and image which are given from a head drive control means, 
d to print ] nozzle is generated. A bidirectional analog switch is an ink jet printer characterized by flowing through a 
itch corresponding to the nozzle which makes ink breathe out, impressing drive power to an electrostrictive actuator, 
ving, and driving an ink jet head with the optimal drive power of a drive wave for the selected printing conditions. 
)31] 

xample] Since it is concerned with the drive approach how the drive circuit of the head of the ink jet printer and a 
ve wave mainly being generated, and it being impressed by the electrostrictive actuator, the example which offers the 
c jet printer of this invention is explained among the systems of an ink jet printer focusing on the generating approach 
a drive wave, and the drive circuit and the drive approach of an ink jet head. First, drawin g 1 , drawing 2 , drawing 3 , 
iwing.4 , drawing.5 , and drawing!! explain the 1st example in the ink jet printer of this invention about the detail. 
332] Except whether although drawing.! is the block block diagram of the circuit of the part in connection with the 
ve of an ink jet head among the systems of the ink jet printer in the 1st example, it is direct to explanation of the 
ample of this invention, and the changing part, it has omitted in order to avoid complicated-ization of a drawing, and 
len the still more detailed explanation about each configuration, actuation, etc. is required, it explains with reference 
another drawing each time. 

)33] Generally [ 1 / the ink jet printer of this example, and 2 ] in drawing 1 , a computer system and 21 are signal 
nsduction cables in a printer control means and the external control means to which, as for an ink jet head (the 
lowing explanation only describes a head 5) and 6, a drive wave assignment means is connected to, and, as for a drive 
cuit and 5, the ink jet printer 1 (the following explanation only describes a printer 1) is connected [ 3 ] for a wave 
aerating means and 4, as for 20. 

)34] The signal transduction cable 21 which consists of the external control means 20 to which the printer 1 is 
nnected, two or more one directions, or a bidirectional data transmission signal line and a bidirectional control signal 
e connects, and the printer control means 2 is. The printer control means 2 consists of inner ** of a microprocessor, 
smory, and a printer 1 , an external signal transduction interface, etc. The signal or instruction which controls the 
nter 1 sent from control and the external control means 20 of the system mechanism of printer 1 self is followed. The 
mplete aircraft style of the printers 1 , such as actuation of carriage, a halt, and feeding-and-discarding paper, is 
ntrolled. The nozzle of the ink jet head which makes the printing data or direct ink which expressed print data and the 
>habetic character graphic data printed with the character code breathe out is chosen. It is the block which controls the 
lole printer, such as decoding a print-data train (these only being collectively described as a print-data train by the 
lowing explanation), such as image data to control, developing, and sending out a signal to each functional block. 
)35] The head drive control means 10 processes the instruction or signal which controls the printer transmitted to a 
nter 1 from the external control means 20 within the printer control means 2. The memory control means 1 1 of the 
tve generating means 3, the drive data-point storage means 12, or its both are mainly controlled, and generating of a 
ve wave is controlled (since the function of the printer control means 2 is complicated). Omit other functional block 
sept head drive control means 10 [ required for explanation of this example ], and it is not illustrated. 
)36] A memory control means 1 1, a drive data-point storage means 12, a digital-to-analog means 13, etc. are 
tisisted of by the wave generating means 3, and the driver voltage signal Va which is an analog voltage signal for 
ving a head 5 from the digital data memorized by the data storage means is generated. 

)37] It amplifies on the electrical potential difference and current suitable for the power amplification means 14, the 
uator selection means 15, and a bidirectional analog switch group being contained in the drive circuit 4, amplifying 
: driver voltage signal Va, and driving the electrostrictive actuator group of a head 5, and switch control is carried out 
wording to a printing image, in the electrostrictive actuator group of a head 5, distribution supply is carried out and the 
ve power ****, and nothing and drive power are driven. 

)38] Although many an electrostrictive actuator, a nozzle, ink tanks, ink, structural members, etc. are contained in a 
id 5, only the **** electrostrictive actuator group is illustrated to the drive of a head. 

)39] With the operation gestalt of the drive approach of the ink jet head explained in the example of the ink jet printer 
this invention, much originally, although the drive condition from which the pair of the bidirectional analog switch 
nip of a group and an electrostrictive actuator group differed every moment during printing actuation is made, in 
ler to simplify explanation, it illustrates and explains only paying attention to the bidirectional analog switch 16 of a 
, and the pair of an electrostrictive actuator 17. 

)40] Next, although it is drawing which expresses the data stream typically in order that drawing 2 may explain the 
itrol of a printer and the state of instruction code or a print-data train which are sent out from the external control 
tans 20 to a printer 1 25 is the data stream which the external control means 20 sends out to a printer 1 through the 
nal transduction cable 21 . It is the data stream of the many bit patterns which generally used two or more signal lines 
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r coincidence, and the various control instruction by which 26 controls a printer, and 27 are print-data trains, and are 
ta of the image which a printer 1 prints. Each instruction and data are independent code data or multiple-data-stream. 
341] In case the external control means 20 sends out control of a printer, instruction code, and a print-data train, the 
:juence of data stream sending out may not necessarily be fixed, although it may be repeated or another instruction 
ly be inserted in the middle of data, a printer 1 interprets each instruction and printing data stream correctly, an 
>truction is executed normally, and the data stream 25 needs to be assembled so that printing actuation may be carried 
t normally. 

342] The configuration of a means to control directly the ink jet head in connection with this invention is returned and 
plained at drawing 1 including the actuation below. Although the flow of the main signals is expressed, in addition 
iny control signals exist in the mutual between the printer control means 2 and each functional block or between each 
actional block and they are cooperating and operating, since the line which the arrow head between functional block 
drawings! attached will become complicated if they are displayed, it is not illustrated on a drawing. 
343] The drive data-point storage means 12 of the wave generating means 3 first, the driver voltage signal Va which is 
? analog wave which drives an electrostrictive actuator 17 As a drive data point which is data which decomposed and 
*itized by the time basis, storage, It is the memory apparatus to accumulate. ROM only for data read-out, PROM 
rich can rewrite data, Or although various data storage means can be used each time with the processing method of 
cuit systems, such as RAM of powering on of a printer which writes in and uses a drive data point from the external 
ntrol means 20 or external storage (not shown), or data This example explains as what is using ROM. 
344] storage region (1)31 of the size a break drive data point can remember the address 34 of the memory of ROM to 
in a fixed address field like drawing 3 if the data storage approach in the drive data-point storage means 12 is 
rthermore explained in detail, storage region (2) 32, and ... it divides into a storage region (n) 33 and two or more 
>rage regions, and the drive data point which generates a different drive wave is memorized in each field. 
345] all storage region (1)31 of ROM which is the drive data-point storage means 12 which showed the memory 
ntrol means 1 1 in drawing _3 , storage region (2) 32, and ... it is possible to control the address 34 whole region of a 
>rage region (n) 33, and in order that the below-mentioned drive wave- selection means 6 may reproduce the driver 
ltage signal Va of the storage region chosen and specified, the address data for reading from the starting address of 
s drive data point in a storage region to an ending address one by one are generated. 

346] If a printer is equipped with an ink jet head, since the class or property of an ink jet head will be identified and 
itinguished mechanically and the optimal driver voltage signal Va for the class or property of a head will be 
nerated, the drive wave-selection means 6 carries out selection assignment of the storage region of the drive data- 
int storage means 12. 

347] What is necessary is just to understand that it is the device in which the class or property of ink jet heads, such as 
nonochrome head with which the color ink head or the usual black ink in which it filled up with color ink was filled 
, is identified and distinguished mechanically, although an example of the drive wave-selection means 6 adopted as 
s example is explained with drawing 4 . 

348] The drive wave-selection means 6 is equipment of cross-section structure as shown in drawin g 4 . The 
issification of an ink jet head, It consists of a head discrimination circuit which identifies a property etc., and a 
lector which detects the classification of an ink jet head. The discernment hole where the head discrimination circuit 
rich identifies the ink jet head 40 was prepared in the head 40, or slot 42a, It is 42b and detectors are detection rod 43a 
rich detects ****** G f the discernment hole established in the head mount (or carriage) 41 of a printer, or Slots 42a 
d 42b, detection rod 43b and traveling contact 44a, stationary-contact 46a and traveling contact 44b, and stationary- 
ntact 46b. 

349] If the head mount 41 is equipped with a head, it will detect by vertical migration of detection rod 43 a which 
ached the discernment hole of a head, or the existence of Slots 42a and 42b in the head mount 41 of a printer 1 , and 
tection rod 43b, and the flow between traveling contact 44a connected with the detection rods 43 a and 43b, 
tionary-contact 46a, and traveling contact 44b and stationary-contact 46b and cutoff will be detected. 
)50] If discernment hole 42a exists, detection rod 43a will be inserted in discernment hole 42a by contraction of 
ring 45a. Traveling contact 44a between riser stationary-contact 46a If the storage region assignment signals 47a and 
a will be in an open condition and it is closed like discernment hole 42b on the other hand, detection rod 43b and 
veling contact 44b, not contracted spring 45b but fallen namely, between stationary-contact 46b Namely, the drive 
ive-selection signals 47b and 48b will be in a short circuit condition. 

)51] Although a maximum of four kinds of heads are discriminable by constructing logic in the state of a for 47 of 
s drive wave-selection signal, and 2 sets of signals which 48a Are b for 47 of one drive wave-selection signal which 
11 be rich, and 48b with the drive wave-selection means 6 which used the identification unit of this example, it 
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coming possible about a contact to identify the head of the increase of further 1 circuit or eight kinds of**** is being 
le to understand easily. 

352] a for 47 of the drive wave-selection signal of the drive wave-selection means 6, 48a, and 47b and 48b are sent to 
t memory control means 1 1, and the memory control means 1 1 chooses and specifies the address of the storage region 
lere the drive data point as which the drive data-point storage means 12 was specified by the classification of a head 
is memorized, and reads data. 

353] For example, the drive data point of a color head is memorized by storage region (1)31 of the storage region 
dress 34 of the drive data-point storage means 12 shown in drawmg_3 . If the drive data point of a monochrome head 
memorized by storage region (2) 32 The storage region of the drive data point which should be read if the drive wave- 
lection means 6 identifies each head is specified, and the memory control means 1 1 reads the data which are 
smorized and are stored within the address section. 

354] Or it is also possible to set up so that the structure of a head with a presentation, the property, or a different ink 
gurgitation mechanism of the ink suitable for a specific print sheet (also including the head which enables the optimal 
•ge printing for the material of an overhead projector form, a sheet plastic, cloth, leather, and others), a configuration, 

may be identified and distinguished. 
355] Still more detailed explanation about actuation is given in read-out of the drive data point based on the memory 
ntrol means 1 1 and the drive data-point storage means 12, and the configuration of a wave generating means 3 to 
nerate the driver voltage signal Va which is analog voltage. 

356] As shown in drawin g 5 , the wave generating means 3 is constituted from this example by the binary (binary) 

unter 51 which is the memory control means 1 1, and ROM52 which is the drive data-point storage means 12 and the 

gital-analog converter 53 which changes the binary data which are a digital-to-analog means. 

357] As an input signal 54 of a binary counter 51 , from the head drive control means 10 to a clock (CLK) Clock 

abling (CE) and a clearance (CLR) are supplied. A binary counter 51 can count from 0 to 51 1 with the 9-bit counter 

lich counts up whenever one clock (CLK) of clocks is inputted at a time, and outputs binary value to outputs Q0, Ql- 

5. The address which can specify the whole region in one storage region in drawing 3 is generated. 

358] Among the input signals 54 of a binary counter 51, clock enabling (CE) is a control signal counted up only when 

)ck enabling (CE) is in the condition of "1 (yes)" even if the clock is inputted into the binary counter 51, and when a 

sarance (CLR) is set to "1 (yes)", it is a control signal which resets the counted value of a binary counter 51 to 0, and 

jets altogether outputs Q0, Q1-Q8 to 0. 

359] The drive data-point storage means 1 2 is ROM52 with the storage region where some drive data points are 
>red. From the 0th street to the 2047th street can specify the address input by 1 1 bit patterns to AO, A 1 -A 10. At this 
ample, it is used dividing this address space into four storage regions, and the binary counter 51 and the drive wave- 
lection means 6 which were explained previously, and the head drive control means 10 are combined like drawing 5 , 
d it can realize with the connected configuration. 

360] That is, since the address inputs AO, A1-A8 of ROM52 are connected with the output signals Q0, Q1-Q8 of a 
lary counter 51 by one to one by low order address bus 55 a, the address changes according to count-up with the clock 
LK) of a binary counter 51, even the addresses 0-51 1 where ROM52 is relative are controlled by the binary counter 
, and data are read. 

361] Furthermore, pull-up connection of the inside 47a and 47b of a for 47 of the drive wave-selection signal which is 
? output of the drive wave-selection means 6 explained by drawing 4 , 48a, and 47b and 48b is made by resistance 56 
d 57 at a power source VCC. When the outputs 48a and 48b of another side of the drive wave-selection means 6 are 
Dunded, traveling contact 45a or traveling contact 45b of dr awing 4 turns on according to the class of head 40 (close), 
turned off (open), output 47a or output 47b will be set to "0 (low)" or "1 (yes)", respectively, and will become the 
ive wave-selection signals 47a and 47b which are 2-bit logic signals. 

362] If it connects with address input A9 of ROM52, and A 10, using these drive wave-selection signals 47a and 47b 
high order address bus 55b The address of ROM52 with address input A9 of high order address bus 55b chosen by 
5 address inputs AO, A1-A8 of low order address bus 55a, and the class of head, and the value of A10 As shown in 
iwing 19 , a different storage region divided for every 512 data can be set up and chosen. 

363] Namely, as shown in drawing 19 , when the output signals Q0, Q1-Q8 of a binary counter 51 count from 0 to 
1 , When address input A9 by the class of head and Al 0 are 0 and 0, the 0-5 1 1 st storage regions (1 ), When address 
nit A9 and A10 are 1 and 0, the 5 12- 1023rd storage regions (2), When address input A9 and A10 are 0 and 1 and the 
24-1 535th storage regions (3), address input A9, and A10 are 1 and 1, the 1536-2047th storage regions (4) and the 
»rage region of the address which differed the 512nd street at a time will be chosen and read. 

364] Supposing the drive data point which is digital data of the driver voltage signal Va which drives a head consists 
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less than 512 data, four storage regions can be set to ROM52, and the driver voltage signal Va of four kinds of heads 
n be generated. 

065] 0 and 0 are outputted. for example, the time of the drive wave-selection means 6 identifying a color head — as a 
ive wave-selection signal - high order address bus 55b - A9 and A 10= - the time of identifying a monochrome head 
as a drive wave-selection signal — high order address bus 55b — A9 and A10=, if 1 and 0 shall be outputted The drive 
ta point of a color head is memorized to the 0-51 1st addresses of the storage region (1) of ROM52 shown in drawing 
if the drive data point of a monochrome head is memorized to the 5 12- 1023rd addresses of a storage region (2) — 
gh order address bus 55b — A9 and A 10=, supposing it receives 1 and 0 When timing is doubled with printing 
tuation and a binary counter 5 1 counts up, from the start address of a field to the address one by one It increases the 
ta of low order address bus 55a at a time by the 1st street, and the drive data point of the 512-1023rd addresses of a 
wage region (2) can be read. 

066] By signals, the timing and the storage region of count-up or reset are freely controlled by the drive wave- 
lection signals 47a and 47b which are the detection outputs of control signal clock enabling (CE) and the clearance 
!LR) which are sent out from the head drive control means 10, and the head classification of the drive wave-selection 
sans 6, and the binary counter 51 which is a memory control means can read the drive data point of the storage region 
lich is stored in ROM by the way and which was chosen and specified which is the need. 

067] From the head drive control means 10, if the condition of "0" is sent out to a clearance (CLR) in the pulse of "1", 
d clock enabling (CE) among the input signals 54 of a binary counter 51 It will be reset by the binary counter 51 by 
2 pulse of clearance (CLR) =1. Even if a clock (CLK) is continuously supplied until all the bits of the address inputs 
), A1-A8 of ROM52 serve as a start address which is "0" and will be in the condition of clock (enabling CE) =1, read- 
it of the drive data point of ROM52 will be in a standby condition. 

068] Since offset of high order address bus 55b which is the drive wave-selection signal of the drive wave-selection 
sans 6 is imposed on address input A9 of ROM52, and A 10, a start address turns into the minimum address in the 
dress range of each storage region shown in drawing 19 . 

069] To the timing of printing initiation of the head drive control means 10, if a clearance (CLR) changes "0" and 
3ck enabling (CE) into the condition of "1", a binary counter 51 will start a count with a clock (CLK), and the drive 
ta point of ROM52 is read from a start address one by one in a clock (CLK) unit. 

070] If the head drive control means 10 changes clock enabling (CE) into the condition of "0" and the pulse of "1" 
11 be continuously stopped [ read-out of a drive data point ] and sent to a clearance (CLR) in the place which the 
dress of ROM52 attained to the end address of a drive data point, as for the address of ROM52, it will wait for return 
d the following printing cycle (period of the timing of the ink regurgitation) to a start address again. 
071] Then, it connects with the data inputs DO, Dl-Dn of a digital-analog converter 53 by one to one with a data bus 
and the drive data-point outputs DO, Dl-Dn read from the storage region where ROM52 was specified are changed 
to an analog voltage signal from digital data, and output the driver voltage signal Va. Although a digital-analog 
nverter 53 changes binary data into analog voltage, the output Va is expressed by the formula (1) by the value of data 
puts DO, Dl-Dn. 
072] 

quation 1] 

) =Vref-(d n -2 0 + d^ l -2- 1 +--- + d 1 -2- <tt - 1> +d 0 -2-)/2 

SCCX) 

073] In Vref, dO, dl-dn express 0 or 1 with the value of each bit of the digital data outputs DO, Dl-Dn for the 
ference voltage of conversion of a digital-analog converter 53 here. 

074] An example of the voltage waveform of the driver voltage signal Va changed by the digital-analog converter 53 
this example is shown in drawingJJL . 

075] Although the axis of abscissa of the graph of drawin g 1 1 is the passage of time, the address of the storage region 
id since the address of ROM52 increases with the clock (CLK) of a fixed time interval can also be considered, and the 
is of ordinate expresses the driver voltage signal Va which is the analog voltage changed by the digital-analog 
nverter 53. 

076] A wave-like example of the changed driver voltage signal Va is changing stair-like on the electrical potential 
fference twice [ positive-number ] the electrical potential difference of condition 1 13a before electrical-potential- 
fference change is started, and electrical-potential-difference change being the voltage waveforms which are 
formation quadrilaterals which are the condition 1 13e same [ 1 13c and 1 13d of dive parts ] before electrical-potential- 
fference change is started further by sudden-rise partial 1 13b and the gradual slope rising limb, and having been 
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antized in the minimum bit of digital data for every unit time amount. The electrical potential difference Vq quantized 

the minimum bit is expressed with a formula (2). 

377] 

quation 2] 
j=Vref-2- (n+1) 

5* (2) 

378] Moreover, in the graph of drawin g 1 1 , properly speaking [ 1 13s of thin lines which lap with the driver voltage 
pial Va ], they express the voltage waveform of a base to impress to an electrostrictive actuator. 
379] In case an electrostrictive actuator is driven, it is necessary to memorize as data of the digit count corresponding 
the precision of the voltage waveform impressed to an electrostrictive actuator, or the number of bits, and to carry out 
gital to analog, since the driver voltage signal Va which the drive data point is stored and memorized to ROMS 2 in the 
rm of a multi-digit binary number where the weight of a binary number was given for every digit, and it was read, and 
is changed into analog voltage serves as a staircase so that the effect of a staircase can be disregarded. 
380] Here, return and the binary counter 51 in drawing 5 are the memory control means 1 1 of drawing 1 , if contrast 
th drawing 5 is carried out again, similarly, ROM52 will be the drive data-point storage means 12, a digital-analog 
nverter 53 will be the digital-to-analog means 13, and the drive wave-selection means 6 and the head drive control 
sans 10 will use the same_sign for drawing 1 showing the fundamental configuration of this example by d rawi ng 1 and 
awing 5 </A> . 

3_8 1 ] The. drive data point. read from. the specifieAis 
63})y^S^^^J3^ ^Anver voltage sig nal Va whi ch is an analo g sig nal by the dig ital-to-analog means 13, and 
wer amplification p^^ 

hiator 1 7 jidfethe power amplification means 14 . and an electrical potential difference, iLssryes_asJhe drive power 
**, and drives a n el ectrostrictive a ct uator 17 through the bidirectional analo g switch 16. 

382] Although it is required in drawing 1 that the maximum output of the drive power **** which is an output of the 
wer amplification means 14 should output a current required to drive to coincidence all the electrostrictive actuators 
contained in a head 5 or power If implementation of such a power amplification means is difficult, the same driver 
ltage signal Va is supplied to two or more power amplification means 14, and it distributes in a group and you may 
ike it operate an electrostrictive actuator 17 in juxtaposition for each power amplification means 14. 
383] Next, actuation until it drives an electrostrictive actuator 17 by drawing 12 is explained. First, the actuator 
iection means 15 changes into the nozzle control signal 115 which controls the nozzle which makes ink breathe out in 
ier to form images, such as an alphabetic character and a graphic form, for the printing data 27 in the data stream 25 
id to a printer 1 through the signal transduction cable 21 from the external control means 20 explained with drawing 1 
d drawing 2 , and it supplies the electrostrictive actuator 17 of a nozzle which makes ink breathe out to the control 
minal of the bidirectional analog switch 16 which carries out drive control. 

384] One terminal is connected to one terminal of each electrostrictive actuator 17 with which the other-end child was 
spared for every nozzle of a head for the bidirectional analog switch 1 6 which carries out flow control of the drive 
wer **** in common to the drive power **** at the serial, respectively, and all the other-end children of an 
sctrostrictive actuator 17 are connected to the common return (or touch-down) GND of the drive power ****. 
385] The nozzle control signal 115 is impressed to an electrostrictive actuator 17, and drives the drive power **** 
lich is made to flow through the bidirectional analog switch 1 6 to the nozzle by which ink should be breathed out 
N), and is supplied from the power amplification means 14, and since it is not made to flow through the bidirectional 
alog switch 16 to the nozzle by which ink is not breathed out (off), the drive power **** will be impressed to an 
jctrostrictive actuator 17. 

386] If it is a wave as the drive power **** supplied from the power amplification means 14 showed to drawing 1 1 , 
* bidirectional analog switch 16 at the time of switch-on before printing actuation initiation The terminal voltage of an 
;ctrostrictive actuator 17 is the minimum electrical potential difference (0V) in 1 13a of the condition before partial 
ive 1 13b is impressed. Partial wave 1 13b is impressed and it goes up rapidly at the same time printing actuation is 
irted. An ink room is extended rapidly, and inhale ink, then the driver voltage signal 1 14 changes to the wave which 
es up gently like partial wave 1 13c. An ink room can also be extended gently, can mitigate vibration of the liquid ink 
le of the nozzle of a head, and can carry out the regurgitation of the ink droplet to stability at the time of ink 
^charging. 

387] Since the electrostrictive actuator 17 is equivalent to electrostatic capacity as an electrical circuit, by partial wave 
3b to which the electrical potential difference of the drive power **** rises, and 1 13c, a current flows into an 
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sctrostrictive actuator 17 through the bidirectional analog switch 16, a charge is accumulated in an electrostrictive 
tuator 17 and it is charged. In the culmination of partial wave 1 13c, the terminal voltage of an electrostrictive actuator 
is max, and the accumulated charge is also max. 

388] Next, if the electrical potential difference of the drive power **** becomes 1 13d of partial waves which descend 
)idly the charge accumulated from the electrostrictive actuator 1 7 by a current flowing through the bidirectional 
alog switch 16 to the power amplification means 14 — discharging — the terminal voltage of an electrostrictive 
tuator 1 7 — descent of the drive power ****-- later on — decreasing ~ just — being alike, although set to the same 
nimum electrical-potential-difference 1 13e as printing actuation initiation before At this time [ nozzle ], in connection 
th 1 13d of partial waves which are descent of a rapid electrical potential difference, it contracts rapidly and an ink 
Dm also carries out the regurgitation of the ink droplet. 

389] The current magnitude which a current flows from the power amplification means 14 bidirectionally by change 
the electrical potential difference of the drive power **** from the electrostrictive actuator 17 to the power 
lplification means 14 towards descending to an electrostrictive actuator 17 towards the drive power **** going up to 
5 bidirectional analog switch 16, and flows in the magnitude of change of an electrical potential difference also 
anges. 

390] On the other hand, since it is [ that the bidirectional analog switch 16 does not flow and ] in the separated 
ndition electrostrictive actuator 17 with the power amplification means 14, the terminal voltage of an electrostrictive 
tuator 1 7 maintains a value just before the bidirectional analog switch 1 6 is un-flowing irrespective of the electrical 
tential difference of the drive power ****. 

391] The bidirectional analog switch 16 is set to this example. Each sources of N channel transistor of CMOS 
ucture, and a P channel transistor Connect drains, and make the nozzle control signal 115 "yes" and it is impressed to 
j gate of N channel transistor. If the "low" which reversed the nozzle control signal 1 15 is impressed to the gate of a P 
annel transistor, between the source and a drain will flow, and if the nozzle control signal 1 15 is reversed, the so- 
iled transmission gate where between the source and a drain is un-flowing will be used. 

392] If a transmission gate is the range of the supply voltage of a transistor as a bidirectional analog switch 16, since 
alog voltage is bidirectionally switchable between terminals, it is a convenient switching device, the NPN transistor 
lich is a similar function depending on the electrical potential difference, current, or load controlled ~ or although the 
>de which makes the direction of a current of a transistor hard flow may be able to be used between the emitter of a 
JP transistor, and a collector also in the circuit made juxtaposition, there is a fault which cannot perform switch 
ntrol to the current of the forward direction of diode. 

393] As mentioned above, the ink jet printer in this example Storage are recording of the drive wave according to the 
issification of a head is carried out in the form of digital data at the drive data-point storage means. When loaded with 
lead, or in case it is initiation of printing actuation, identify the classification of a head with a detector, and read the 
lected drive data point from a drive data-point storage means, and it analog- voltage-izes with a digital-to-analog 
sans. It is carrying out flow control of the drive power **** with a bidirectional analog switch, and driving the 
sctrostrictive actuator of a head as drive power **♦*, with a power amplification means. 

394] The head which filled up color ink with this example, and the head filled up with monochrome ink are identified, 
though explained with the example which chooses the drive power ****, widely The sheet plastic for overhead 
Djectors, The application which identifies and distinguishes the structures of a head with a presentation, the property, 
a different ink regurgitation mechanism of the ink suitable for a specific print sheet also including the head which 
ables the optimal printing for the material of cloth, leather, and others etc., and chooses and gives the optimal drive 
ive is also possible. 

395] Namely, according to this invention, it corresponds to the classification of an usable head beforehand. The drive 
ta-point storage means is made to carry out storage are recording of the optimal drive wave for driving the target head 
the form of digital data. Since a drive data point is read, it changes into a driver voltage signal and the electrostrictive 
tuator of the head is driven If two or more kinds of drive data points are prepared, even if it will be the head from 
lich a driver voltage signal differs sharply Or the printer which can choose the driver voltage signal corresponding to 
vide range head and a wide range form, such as changing a drive data point delicately and application[ exclusive ]- 
ng it according to the property of ink or the property of a print sheet also with the same head, can be offered. 
396] Next, the 2nd example of the ink jet printer by this invention is explained. Although the block configuration of 
5 circuit of the part in connection with the drive of the head of the printer system in this example is explained with 
awing 8 Since the function of almost all components and actuation are the same as drawing 1 explaining the 1st 
ample and the function of some components and actuation only differ from the 1st example The same part as the 1st 
ample is omitted simply hereafter if needed, and a different part from the 1st example is explained in detail. 
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)97] Also in drawing 8 the printer of this example and 2 1 A printer control means, 3 a drive circuit and 5 for a wave 
nerating means and 4 An ink jet head (the following explanation only describes a head 5), 1 1 a drive data-point 
•rage means and 13 for a memory control means and 12 A digital-to-analog means, 14 an actuator selection means 
d 16 for a power amplification means and 15 A bidirectional analog switch, 17 is an electrostrictive actuator, the 
ternal control means to which, as for 20, the printer 1 is connected, and 21 are the signal means of communication 
uch connects the external control means 20 and a printer 1 , and each functions of these and actuation are 
idamentally the same as the 1st example. 

)98] In this example, the wave-selection means 88 of drawing 8 differs from the 1st example which discriminates a 
ad from a printer 1 according to the structural device of a head 5. The printing conditions which the external control 
sans 20 specifies with the wave-selection means 88 Receive as a sign, the wave generating means 3 mainly concerns 
ough the head drive control means 1 0, and the printer control means 2 controls the memory control means 1 1 , the 
ve data-point storage means 12, or its both. It is the means made to change into the address which specifies the 
>rage region of the drive data point corresponding to the print mode which should be read from the drive data-point 
»rage means 12. 

399] The drive wave-selection means 88 exists as not concrete hardware but a part of software which chooses the 
ve wave used in the case of printing actuation, i.e., printer control software which are operating by the external 
ntrol means 20 connected to the printer 1 by the signal transduction cable 21 . 

100] In the external control means 20 on the setting screen of the printer control software of operation the user of a 
uter they are the class of head including the ink classification with which it was filled up, the property of a head or 
j class and high-speed draft mode printing of a form that are used for printing, and highly minute color photography 
nting -- etc. — the class of printing image containing a print mode by choosing clearly or suggestively The encoded 
>rage region assignment signal which chooses the storage region where the drive data point for the class of selected 
ad or the class of printing image with the optimal software which controls a printer exists is generated, and it 
nsmits to a printer. 

101] For example, although drawing _1 3 is an example of the printing conditioning menu screen which are some 
ling screens of the printer control software of operation The selection screen 200 of the printing conditions of a 
inter the class 202 and subsidiary menu 21 1 of the high order menu 201 which was made to display and was enclosed 
the dotted line to a head — the same — the printing color 203 and its subsidiary menu 212 - the same - the class 204 
d subsidiary menu 213 of a print sheet — the same ~ a print mode 205 and its subsidiary menu 214 — and The setup 
y 206 is displayed. 

102] If the easy flow about actuation of the selection screen 200 in this printer control software is shown in drawing 
"Subsidiary menu setting" 302 which set up "high order menu setting" 301 which set up the high order menu 201 
>m initiation of "selection screen" 300, subsidiary menus 211, 212, 213, and 214, etc. are repeated. If "O.K." is chosen 
"setting termination" 303 which set up printing conditions and are equivalent to a setup key 206 "Storage region 
cision-" 305 are made from the set-up conditions, the drive wave-selection signal to new printing conditions which 
is changed and was encoded by "drive wave-selection signal sending-out" 307 is sent out from former printing 
nditions by modification"306 to "new printing conditions, and it moves to the following flow through "degree" 308. 
103] If "Cancel" is chosen by "setting termination" 303 [ in the middle of "high order menu setting" 301 and 
jbsidiary menu setting" 302 ], a selection screen will be ******( e d), it will move from it to another flow through 
:rmination" 304, and the printing conditions set up before will be applied. . 

104] Since the item which the printer control software is chosen on the selection screen 200, and is set up cannot 
cessarily set up all the subsidiary menu item depending on the selection condition of a high order menu, the 
nditions which are not fulfilled and the item which cannot be set up add the device of preventing from setting up a 
»play as a blank etc., and gives facilities to a user. 

105] The user of a printer is the selection screen 200 of draw ing 13 , for example, the subsidiary menu 212 of the 
inting color 202 to a color is chosen for Head B from the subsidiary menu 21 1 of the class 201 of head, he chooses the 
bsidiary menu 214 of a print mode 204 to highly minute printing for assignment paper from the subsidiary menu 212 
the class 203 of print sheet, and suppose that O.K. was chosen by the setup key 205. 

106] The printer control software judges and chooses the storage region of a drive data-point storage means 12 by 
lich the most suitable drive data point exists, in case the user of a printer prints an image in a printer 1 from the 
nditions chosen and set up on the selection screen 200 of printing conditions, it encodes the drive wave-selection 
pial which specifies the field, and sends it out to a printer 1 . 

107] The head drive control means 10 chooses the storage region where the drive data point as which the encoded 
ive wave-selection signal which has been transmitted from the external control means 20 was decoded, and it was 
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xified within the drive data-point storage means 12 exists, and reads the drive data point to the address from the start 
dress of the field. 

108] For example, the drive data point of high-speed printing is memorized about the print mode about the class of 
nting image to storage region (1)31 of the storage region address 34 of the drive data-point storage means 12 shown 
drawing 3 . Supposing it has memorized the drive data point of high-definition minute color printing to storage 
;ion (2) 32 If the user of a printer specifies a high definition in a color like draw ing 13 as a print mode in the selection 
een 200 of the printing conditions of a printer Storage region (2) 32 which are the storage region of a drive data point 
reified as a print mode are specified, and the data which are memorized and are stored within the address section are 
id. 

1 09] Here, if d rawing 10 explains how to send out the instruction made to change into the address which specifies the 
•rage region of the drive data point corresponding to the class of head and the class of printing image which the drive 
ive-selection means 88 should read from the drive data-point storage means 12 to the memory control means 12, 
iwing 10 expresses typically the state to which the external control means 20 sends out control of a printer, instruction 
de, and a printing data stream to a printer 1 like drawing 2 . 

1 10] In drawing 10 , 25 is the data stream which the external control means 20 sends out to a printer 1, and the 
nting data which expressed with the character code the alphabetic character in which 26 is printed by the control 
itruction of a printer and 27 is printed by the print sheet, and 28 are the block-definition instructions of the drive data 
int which is one of the control instruction of a printer. Although it is completely the same as the configuration of 
iwing_2 fundamentally explained in the 1st example if the block-definition instruction 28 of a drive data point is 
erpreted as it being a kind of the control instruction of a printer Since it is control instruction with the special function 
specify the storage region of the drive data point corresponding to the class of head, or the class of printing image, 
dde in explanation of drawing 10 and it has described. It is the same as that of the 1st example that they are 
lependent code data or multiple-data-stream of each instruction and data. 

ill] Thus, if the head drive control means 1 0 decodes the block-definition instruction 27 of a drive data point from 
; data stream 25 which the printer control means 2 of a printer 1 received, it will output the signal which specifies the 
dress as the wave generating means 3, and it is made to change into the address which specifies the storage region of 
; drive data point corresponding to the class of head and the class of printing image which should be read from the 
ve data-point storage means 12. 

[ 12] How to change into a driver voltage signal with the approach and the digital-to-analog means 13 which actuation 
the wave generating means 3 and the drive data-point storage means 12 read from the storage region which had the 
ve data point specified, The current which a driver voltage signal needs for driving an electrostrictive actuator 1 7 
th the power amplification means 14, Since it is completely the same as that of the 1 st example about a series of 
xiation which power amplification is carried out to an electrical potential difference at drive power, and drives an 
:ctrostrictive actuator 1 7 through the bidirectional analog switch means 1 6, it omits here. 

113] Although the above is the approach of driving an ink jet head by the drive wave generated from the drive circuit 
the 2nd example of this invention If it summarizes, in the ink jet printer in this example Choose the class of head, and 
: class of printing image on the printer control software working on an external control means, and the drive data 
int accumulated in the drive data-point storage means in the form of digital data is sent out to a printer as a sign. It is 
iding the drive data point chosen by the class of head, and the class of printing image on the occasion of printing 
nation from a drive data-point storage means, generating a driver voltage signal, and driving an electrostrictive 
uator. 

. 14] Next, the 3rd example is explained using drawing 9 . The places which have the composition that an 
ctrostrictive actuator has two or more networks for it, respectively in the drive data-point storage means of the wave 
lerating means 3, a digital-to-analog means and the power amplification means of the drive circuits 4, a bidirectional 
ilog switch means, and a head 5 although each functional block expressed with drawin g 9 is the same as drawi ng 1 
o with the function and actuation fundamentally differ. 

15] It has composition with the network of a duplex expressed with this example by (A) and (B), it has two lines, 
ve data-point storage (means A) 92a which can read independently data which are mostly [ being simultaneous or ] 
ferent in coincidence, and drive data-point storage (means B) 92b, and it has two or more storage regions which each 
ve data-point storage means explained by drawing_3 in the 1 st example. 

.16] And the digital-to-analog (means A) 93 a which changes the drive data point to which drive data-point storage 
eans A) 92a outputs the network of (A) into the driver voltage signal Vaa which is analog voltage, the power- 
plification (means A) 94 a which carry out the power amplification of the driver voltage signal Vaa, the bidirectional 
ilog switch (means A) 96 a which carry out the switch control of the drive power Vpa by which power amplification 
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is carried out, and the electrostrictive actuator (A) 97 a which drive with the drive power Vpa of the network of (A) 
long. 

117] Digital-to-analog (means B) 93b which changes similarly the drive data point to which drive data-point storage 
.eans B) 92b outputs the network of (B) into the driver voltage signal Vab which is analog voltage, Power 
iplification (means B) 94b which carries out power amplification of the driver voltage signal Vab, bidirectional 
alog switch (means B) 96b which carries out switch control of the drive power Vpb by which power amplification 
is carried out, and electrostrictive actuator (B)97b driven with the drive power Vpb of the network of (B) belong. 
1 1 8] Moreover, the memory control means 1 1 of the wave generating means 3 controls drive data-point storage 
eans A) 92a and drive data-point storage (means B) 92b, and reads that it is almost simultaneous and independently 
5 data of the storage region specified as drive data-point storage (means A) 92a and drive data-point storage (means B) 
b, respectively simultaneous. 

119] The actuator selection means 15 carries out flow control of each of bidirectional analog switch (means A) 96a 
d bidirectional analog switch (means B) 96b in order to make ink breathe out from the nozzle corresponding to the 
)habetic character and image which print the drive power Vpa and Vpb which power amplification (means A) 94a and 
wer amplification (means B) 94b output. 

120] Electrostrictive actuator (A)97a and electrostrictive actuator (B)97b are combined heads which have two or more 
rtitions [ as / whose monochrome partitions (block) which the color partition (block) which loaded with color ink 
thin the same head is electrostrictive actuator (A)97a, and use usual black ink are electrostrictive actuator (B)97b ] as 
)wn in the sectional view of the head shown in drawing 6 . 

121] Although drawin g 6 is a sectional view where the ink jet head used for this example is easy, the head 60 has the 
z room 70 equipped with the ink passage 65, 66, 67, and 68, head actuator, and nozzle to an ink room which make ink 
jathe out from the ink tanks 61, 62, 63, and 64 and ink. 

122] Although the migration direction 181 of a head is expressed and, as for the bidirectional arrow head on a head, a 
ad prints a party for an ink droplet to an one direction with discharge in parallel with a drawing, printing actuation 
anges a direction for every party, and is possible in both directions, and if the straight line under a head expresses the 
nt sheet 1 82 and a head carries out 1 line printing, it will move perpendicularly by the party to a drawing, and will 
nt the following line. 

123] Filling up with four colors of the black which is monochrome ink cyanogen and 64 as well as [ with the Magenta 
uch is color ink, and 62, it is the same, and ] a yellow and 63, the ink 61 , for example, the ink tank, of a color which is 
Terent on each ink tank, it is open for free passage in the ink room 70 in the ink passage 65, 66, 67, and 68, 
ipectively. 

124] It is classified according to the color of each ink in partitions 71, 72, 73, and 74, and an ink room has the 
:ctrostrictive actuator which applies the pressure which it is further subdivided [ pressure ] for every nozzle in each 
rtition, and makes ink breathe out, and also electrically, the ink room 70 is separated so that the driver voltage signal 
rich became independent for every partition can be impressed. 

[25] That is, a partition 71 can set up the class of some [ the head drive property that the nozzles of each partition 
fered including the classification of the head with which the ink which carries out the regurgitation can demonstrate 
w the best quality of printed character, and combined those properties, or the property of ink by giving a driver 
Itage signal which is different in each if a Magenta and a partition 72 have a yellow and a partition 73 has the need as 
inogen and partition 74 black ]. 

126] As shown in the sectional view of the head shown in drawing . 7 , a head 60 may be filled up with the ink of each 
or, and may be a configuration by the combined head with the partial head ****** subhead which the plurality which 
Ties out the regurgitation became independent of. 

.27] In drawing 7 , the head 60 has the partial heads 75, 76, 77, and 78 containing the ink passage 65, 66, 67, and 68 
i the head actuator to the ink room which makes ink breathe out from the ink tanks 61 , 62, 63, and 64 and ink. It is an 
ow head about the migration direction 181 of a head, and it is the same as drawing 6 to express the print sheet 182 in 
traight line. 

.28] Filling [ a Magenta and 62 / a yellow and 63 ] up with four colors of black cyanogen and 64, the ink 61, for 
ample, the ink tank, of a color which is different on each ink tank, it is open for free passage in the ink passage 65, 66, 
, and 68 on the partial head 75 of a Magenta, the yellow partial head 76, the partial head 77 of cyanogen, and the 
rtial head 78 of black, respectively. 

.29] It drives by the electrostrictive actuator which applies the pressure which the ink supplied from the ink passage 
, 66, 67, and 68, respectively corresponds [ pressure ] for every nozzle of the ink interior of a room of each partial 
id, and it is subdivided [ pressure ] further, and makes ink breathe out, and although breathed out, since the head 60 
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the structure of drawing 7 is divided into the partial heads 75, 76, 77, and 78 according to the color of each ink and it 
s been independent, there is an advantage in which each other partial heads do not interfere. 

130] In drawing 9 the memory control means 91, the actuator selection means 15, and the drive wave-selection means 
VIoreover, (A), (B) It uses in common to two lines. Drive data-point storage (means A) 92a, Digital-to-analog means 
.) 93 a and power amplification (means A) 94a are used in common to electrostrictive actuator (A)97a of the network 
(A). Drive data-point storage means (B) 92b, digital-to-analog (means B) 93b, Power amplification (means B) 94b is 
ed in common to electrostrictive actuator (B)97b of the network of (B). Bidirectional analog switch (means A) 96a is 
ed according to an individual to each of electrostrictive actuator (A)97a, and bidirectional analog switch (means B) 
b is used according to an individual to each of electrostrictive actuator (B)97b. 

131] Moreover, although the operation gestalt of a drive originally carries out drive actuation from which many 
directional analog switch means and an electrostrictive actuator differed, in order to simplify explanation, suppose that 
is explained to the network of (A) and (B) only paying attention to the bidirectional analog switch means and 
jctrostrictive actuator of a lot, respectively. [ as well as / this example / the 1 st example ] 

132] The drive wave-selection means 6 detects the difference by the classification of a head, or the property of a head, 
d sends out the drive wave-selection signal which chooses and specifies the storage region of the drive data point 
itable for the classification of the head which should be read from drive data-point storage (means A) 92a and drive 
ta-point storage (means B) 92b to the memory control means 1 1 , or the property of a head. 

133] For example, with the head structure of drawing. 6 explained previously, one of drive data-point storage means 
b of the (B) network to the storage regions is specified as the partition 74 which is a monochrome (black) partition 
out one of the storage regions in the partitions 71, 72, and 73 which are partitions of color ink from drive data-point 
>rage means 92a of the (A) network, and the data which are memorized and are stored within the address section of 
ch storage region are read. 

134] It is the same as that of the 1st example that the printer control means 2 wins popularity of the printing data sent 
a printer 1 via the signal transduction cable 21 from the external control means 20. That is, if the data which choose 
2 nozzle of the head which makes the signal which controls a printer or an instruction, data, and ink breathe out, and 
2 controlled are sent, the printer control means 2 decodes data streams, such as code data of the alphabetic character 
ntrolled, ordered and printed, graphic data, etc., such as actuation of the carriage of a printer 1, a halt, and feeding- 
d-discarding paper, and sends out control and an instruction to the whole printer. 

135] Furthermore, although the equipment of structure as shown in drawing 4 used in the 1st example can identify and 
e the classification of a head, a property, etc. as it is, the drive wave-selection means 6 in this example For example, 
2 beam-of-light shield added to the head 40 is inserted between the light sources and the beam-of-light detectors 
lich were attached in the head mount (or carriage). It is also possible to identify the classification of a head, a 
Dperty, etc. also with an optical technique which detects cutoff or an exposure of a beam of light, and identifies a head 
th a beam-of-light detector. 

136] If the storage region of the drive data-point storage means of this example is explained in more detail with 
ference to drawing 14 To drive data-point storage (means A) 92a, by drawing 14 , storage region (la) 31a, 
assification [ there are ... and storage region (na)33a, and ] storage region (2a) 32a - a head A different drive data 
int based on a property etc. is memorized. To drive data-point storage (means B) 92b Storage region (lb) 31b, storage 
lion (2b) 32b - there are ... and storage region (nb)33b, and a different drive data point based on the classification of 
lead, a property, etc. is memorized similarly. 

137] The drive wave-selection means 6 identifies the classification of a head, for example, in this example by the head 
drawing 6 As a drive data point which identifies that it is 4 color combined head of the partition of color 3 color, and 
nonochrome partition, and drives electrostrictive actuator (A)97a of a color partition to the memory control means 12 
r example, if the storage region assignment signal which specifies storage region (la) 31 of drive data-point storage 
leans A) 92a a is sent, the memory control means 1 1 will read the drive data point memorized by storage region (la) 
of drive data-point storage (means A) 92a a. 

138] If the storage region assignment signal which specifies storage region (2b) 32of for example, drive data-point 
>rage (means B) 92b b is similarly sent to the memory control means 1 1 as a drive data point which drives 
jctrostrictive actuator (B)97b of a monochrome partition, the memory control means 12 will read the drive data point 
jmorized by storage region (2b) 32of drive data-point storage (means B) 92b b. 

139] If drive data-point storage (means A) 92a and drive data-point storage (means B) 92b consist of data storage 
sans set as the same address space Since it is difficult to read the data of the two addresses to coincidence being 
nultaneous or mostly It consists of independent data storage means which can read the data of each address 
lependently, and a separate drive data point can be read now with the independent address data which the memory 
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ntrol means 1 2 outputs. 

140] The drive data point of a color partition And digital-to-analog (means A) 93 a of the (A) network, Become the 
ive power Vpa in the path of power amplification (means A) 94a, and flow control is carried out by bidirectional 
alog switch (means A) 96a, and the drive power Vpa is impressed to electrostrictive actuator (A)97a of a color 
rtition by it. On the other hand, the drive data point of a monochrome partition Digital-to-analog (means B) 93b of the 
) network, It becomes the drive power Vpb in the path of power amplification (means B) 94b, and flow control is 
rried out by bidirectional analog switch (means B) 96b, and the drive power Vpb is impressed to electrostrictive 
tuator (B)97b of a monochrome partition by it. 

141] Summarize the electrostrictive actuator of the subheads 75, 76, and 77 of color each color, and as electrostrictive 
tuator (A)97a, by bidirectional analog switch (means A) 96a, this example by the head of drawing J7 also carries out 
►w control, and drives the drive power Vpa of power amplification (means A) 94a. The electrostrictive actuator of the 
>nochrome (black) partial head 78 is set to electrostrictive actuator (B)97b, and if flow control is carried out and the 
ive power Vpb of power amplification (means B) 94b is driven by bidirectional analog switch (means B) 96a, 
nilarly it is completely. 

142] Thus, two or more drive data points chosen by the class of head read independently, a driver voltage signal 
nerates, and if it compares when it prints by one kind of driver voltage between the heads of a property which can 
rry out things and is different or the ink to print, improvement in marked printing quality is expectable [ a combined 
ad operates in the state of the always optimal drive, and ] by impressing and driving according to the partial head 
:luded in the head, or a partition. 

143] Although it explained making the optimal printing attain to a color with a different ink property, and a head with 
th black ink when the printer which can choose the driver voltage signal of a head was used in this example It 
rresponds to the head of a different drive property according to the purpose which will be printed on a print sheet, i.e., 
egular paper and assignment paper peculiar to a printer, or the print media from which cloth, plastics, a metal, etc. 
Ter further if the technique of this invention is applied, and different ink. It also becomes possible to choose the 
timal drive wave for each printing purpose, and to be impressed by the head. 

144] Since it is not necessary to choose a drive data point when it is not necessary to identify the class of head even if 
lead is exchangeable, it is not necessary to specify a storage region, the drive wave-selection means 6 of drawing 9 is 
litted, and drive data-point storage (means A) 91a and drive data-point storage (means B) 91b should just give each 
lependent storage region. 

145] And since the memory control means 12 should just read the data to the address from the start address of the 
•rage region where drive data-point storage (means A) 91a and drive data-point storage (means B) 91b were always 
sided, the circuitry of the part and a printer also becomes easy and the price of a printer also becomes cheap. 
146] Moreover, if an external control unit makes the function of the drive wave-selection means 6 and the memory 
ntrol means 12 have as the 2nd example explained When the demand to the midst which is operating the general - 
rpose software called application program to make it printing to a printer is Operate the software which controls the 
nter called the printer driver included in the external control device, and the classification of a head is chosen clearly 
suggestively into the printing conditions of a printer. It can make it possible to drive each part of the head divided 

0 the subhead or the partition as the 3rd example explained in the optimal condition. 

147] In this case, printing colors, such as image printing of the copy of a rate and highly minute printings, such as 
jh-speed printing, and a photograph etc., a color, and monochrome, a print sheet and various print media, and various 
nditions that can be chosen as it by printers, such as a part number, a class, etc. of head, can be included with the 
nting conditions of a printer. 

148] These conditions devise the software which controls a printer, adopt a layered structure and a default (default) 
up, and can make it possible to use it also for a user with the advanced technique of requiring a fine setup also of an 

1 user. 
149] 

ffect of the Invention] If the driver voltage signal which this invention offers prints with a selectable ink jet printer 
e head filled up with the head or monochrome ink filled up with color ink is identified. Still more widely An 
srhead projector form, a sheet plastic, The structures of a head with a presentation, the property, or a different ink 
jurgitation mechanism of the ink suitable for a specific print sheet also including the head which enables the optimal 
nting for the print media of cloth, leather, and others etc. are identified and distinguished. The optimal drive wave for 
ead can be chosen and given, and if it compares when it prints by one kind of driver voltage signal, improvement in 
irked printing quality will be attained. 

.50] Moreover, if the driver voltage signal which this invention offers prints with a selectable ink jet printer, since the 
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ve data point which changes and reads the storage region of a drive data-point storage means according to the 
mmand of an external control means in a print mode which is [ printing / highly minute printing or / high-speed ] 
Terent can choose, it becomes possible to impress the optimal wave-like drive wave in each print mode, the engine 
rformance of a head fully pulls out also in a different print mode, and the best printing becomes possible. 
151] If an ink jet head drives with an ink jet printer with the selectable driver voltage signal which this invention 
ihermore offers, between the partial heads of the head constituted from a partial head from which a property differs 
eluding an ink property Or the optimal driver voltage for each during the partition of the head divided into two or 
)re partitions can be given, the regurgitation of the ink can be carried out, and when one kind of driver voltage is 
/en and printed to all the electrostrictive actuators of a head, improvement in marked printing quality is attained. 
152] Moreover, it enables a user it is not only to make into the structure of identifying the class of head, but for the 
c jet printer with the selectable driver voltage signal which this invention offers to choose the drive wave optimal as a 
:up of printing conditions for printing clearly or implicitly, and to impress it to a head as software of an external 
ntrol unit. 

153] The ink jet printer with the selectable driver voltage signal which this invention offers In order to change the 
ive and electrical potential difference which drive an actuator, change supply voltage, or It is that the purpose is 
ained only by changing the drive data point which does not need to change the passive circuit elements of a drive 
cuit body, and only merely changes and reads the storage region of a drive data-point storage means. The printing 
ality of an ink jet printer can be raised, the application range of ********** can be extended, the application of an 
c jet printer can be expanded further, and the effectiveness of this invention is large. 
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TWJ^ft fc^lft ic afe -5 Vi«Bt^6«Jlr jS*?-r £ z\ L \z 

ftiz&zfrCftfetbtztt^kistzmwj&Bmvim^&ft 
si/T^u >*©Ay ^mmmm^m^mv. Ay k 

tz®m$iBmv{m^&mm.isT, mm^mzmmumm 

m^mmm^^^vmrn^mizmmv, **y«» 

mzmmfs.mm&B^mmmij^^^x^ h 
Ay h-^Ktij-rsc.h^m.t-r-S'f. 

[0 0 2 7] (4) *3SIB©-f >£$?xy h:/ 

«J >*K;&V»T, *g&©2B#Ay K£&te#fiJKB£ i & 
^TllSn-Oj'i'i'; hAy h*©SB#Ay KSfcte 

^*jEio«©£EST ^ x- ?m iz*n*ti$im&ft 
izm.mfcm&vmwjnE.zwm vxmm b-f >&m 

wj-r^fe^ic. A-> KBg&M«#e£ffi»i8ygaiK* 

fcwj^ft izm.mts.&fkvwmmMT-? zmnvxis. 

gSc©ffi»*EE£fg£U *IIS©B«j[eIKtC«toT'f>^ 
hAy h'©S5#Ay h*£fcte#£iJ&Bi!«©y XJP 
St*«bfcJE«7^^j.x-^*S^LKSIj-r*'f > 
^^i-yf-y'J>moT, ?ffif2&J§5Sg£^J£tt4>ft 

«h> &«o>m®&BT-?tm^gk\zmmi,rzy*z?9)u 

jS^x-^I2tlc#e«a5»Ay KSTfcfetfrfJKillS©, 
*fc»i«B»Ay H^fcB»fiJEPi©^©JE«7^^3. 

x-^p^^iij-rsfcfeicfflit^nrc. i«s©wj^# 
izttfo \stzmwini£*&ff%m®.-zttmv-i:5 1 i?5' )Vt- 
?<thftmm&MT-?&feifi?z>&fk<Dtmmm\zm. 
fthrz7 i z??)i7 : -*tm^®i-c$>o. t^vmm^m 

««c©K»StPx-^f2tlc?©rt©HS1g®^*^ 

s-^wiB^ffl^jc^aE-rs-ffl©^^^- 
?*mmz&tzmz\*mmzmW}&B7 : -*(?)fflttbmi& 

6 *^ 7#«i * Tr«*ll*IHJiMtt T^S L Tli m B 5 s - 

o. ^^©ffiKjS^^-^fatt^T&^^ajufcBft) 
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ifctf^-^^ftbT-f >*5?xy h^y K©ffi#"\? 
®©*-& ©JE« 7 ^ ^ =l X- * p £ ffi»rr £ * ©*g& 

H«©. K*fctt#«KH©*-frfc:*#J6: 
bfc^SJc©'!' >£5>xv hAy KOEtT^fal-^ 10 
»£ffi»U »4©«ftJMg^gtti:nMCEra#£** 
lt«LT8Mft**t«i:bT-f >^5?xy h^y F©«# 
Ay FSfctt&aJEmg©. £fctt8B#Ay F*fctt# 

*&tt#ME1H©ai^fc#JfcLfc#*©;^fa7^nif 

7^-n^-f y^tt-f >^*ttHJ***yXJHc»*:U 
TX-f^f^ill, SB#Ay F*fc«#3!lKSi«©, 

WM&ft \zm.&temm$LM<Dmhnj] & r-r 5? 

1? F^y H*iit*Cfct*»tt5. 
[0 0 2 8] (5)*««0<^?i7h7 p y^l: 

®£Atc£t?<^y Foaarc&o. siMftftftaw-r 30 

*Wft*»aJR#att-f >*S?xy hAy F«fc**b 

>^*#fc(ft3fr*iitfcj:o, Ay wmm&mm 
U aj» F©»»K»jfcbT»S]fcD»M£»fcBiMft» 
b^yiwiip^Rfceau ^%uMfi 

¥SttB»«H**RflH*K.fcoT. WWbfcAy F«!H 
&K»lt-S©fc»®fe«Sfe©ffi»j«JEte^*$fc3rr-5e 

m&M?-*<DWtt&&&<Dmw>&My : —?m&¥& 40 

bT, fWPJ&#K:©igfctg!&©E 
ifE«tS^4L, IBSiJbfcAy PSSfKWraUft 

»»©«»©«&«** fcoT-r >^xy FAy f* 

[0 0 2 9] (6) *3gl?I<ZK >?yiy H7U>*K 

*v»x, ±E©BUW*fl : tt, yu>^«ffl#3i*-f >^s? 

xy FAy F«£tt-r«££ft:9. 95#Ay F*fctt# 
«KWfflca*JSbT&*3nfc^>£«»3;fcttAy F 

V»«fli»l«#©«Sii3.kl/Hi«l ; E- Ffc^trGWH*© 50 
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t?*0, 7*'J >*©«^##**tt»#a©»iIi*jSi& 

M*fl=fcMfcrajs^7*-*©#^***©e*« 

»ajRffl#***LT^y >*©Ay HfiMlH»#ft^ 
4£i£U Ay KBKMIIf Stt, RWitt«XK¥R©9e 

stftm^-r «KMtt»iBKm4«^ b * * u mm^nt 

ice^b, **Utt«*a»;«l&bfcWM*fl:fc*ii!&: 

tm^m<otm&m&m>SLhx. mM&mz&&vam 
*K»-r -a c t t-r *. 

[0 0 3 0] 

[»9i©30l&©J§ttB] -f^^iyh^KOElT!? 

ttb-r ^ttsotm-rs c £TW«ia#±K:fflWft*© 

iSvvSr^, H«*RJM"9-*&»fc, ^y FttlMMff^S 

&K£9. »JRbfcffM*ttfc*raBIMft»5 ? -** 
»#bTWft«ffi*»aib, K»IS«lfc.fc-3T-f >*5> 
xy FAy K©yX;k«fcA«bfcBE*7^^-3.x— ^ 
*a#?bWRrr*-f >^5?xy h7U>^T*ot, 15 

mtfLfrztto* wmmzT-f&te&mtsimtkftvzM 
&vxf£nT?^3.x.-*m$:mw}-rz>Jtib\zmMiiti 
fc, KSi^JE^^^ficT^bT-m©^^;^- 
^ ic b&«»*»7 s -^*»«-r*&»©Ei»<iB«*a[ 

ScE^bfe^-^^^-^ISft^eTr^O, ^^EUW» 
b, IB1tM«rtlC#«E-r^-m©SBSj&JB^-^©B8i6 

zmTmM3Lx&mx.mmm&xj£&\sxmm$L 

»b. irv^JU • 7±D^gS^ett^5?^;U5 f -^* 
S^7^-D^«^irXttbTttiA-r««#Xtt^S-c» 

tssiSje5 ; -^fstic*©*^^«-aibfcKi!)&^x 

— ^SSSSSbT-f >^5?xy hAy h'WJE«7^^J-X 
-^«f*K«J-rSfc*©ffi»l«EE«^*%3febTS*ti 

m^mz&mis, mumwimmt^u< £hnt>m<m^ 

RtT^^iX— ^a«#atJR^|Sl7^-D^-f y? 
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vttH^ommzfo cxm* <oM^yi-a y 
-^i^hyj^. 10 

[0 0 3 1] 

mmm *%®<D^>?z?3:ybzr*)>?&mmTz> 
^ x-* icffDn-r **» <h v> 5 BM:&&£!fc0i*7« c 

«K>^fm f?V >*K:fett-SSgl ©ftli60!l£0 

1, 02. 03, 04. 05*5«fctf0 1 UC-fcoT-?-© 20 

[00323 m\\iw.\<Dm&m\z$>nz>^>>7i;aLy 

*&w<D^mm<DWimizm&frfrfrz>%!>ftUMzmm<D 
%mb&m-}z>t£tbiz&m\sT&Ki. -^n-en©^, 
m&tz mz-D^xt* \zmMumw&&mt£m&mii<o 

0®£#MLT-^©t&£lft93-f3. 
[0 0 3 3] 0 l J^V^T l«*3lffi^C0-f >?>?xy 
h7V>?. 2«yj>^Mffll^R. 3 30 
S. 4«ffiSj@K, 5ttOi7^x-> h^\<v H (PiT© 

itt^T?«¥Jc^-y h* 5 <hiH-r) , 6 itmm&mmtt 
wt^y i tis-r) amm^nx^^mmm^m 

[oo3 4] 2 «, 7u >^ i 

^r-^;p2 i cioT«n(**iv»T, :/y y^mm^m. 40 

2 hi. v-f i/oT'a-tr^-y-. ^y. -f^y? ico\H& 

iHi9fg2 o^5»jgf.nT<^^'u>^ 1 srs^-r^m 

^T-?£tctem&-i>?*:Btm2i±z>'f>pz;^y h 
^y v<D/x)i*mR. mmt^Mf—^u^m^ 
-?m (siTv>mwv\*z.tit>££tibTmz%}M?- 50 
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?mtie.-r) earn. Mm^x^ttx^n<Dmmyaycr 

\zm^*mmrz>tt iZ-7V >*±&&UW1rz>'7u y $ 
[0 0 3 5] s\y HKMAW^ftl 0«^U>^$HP^ 

© 2 rt-pn«*ifP*R 2 0 yy 1 ^mm-^nx 

±t LTiSE^Sf g 3 t U Mifg 1 l^fcitm 

mmT-^nm*®. 1 2&£v>tt^©M**4!ifflibT 
m®&Me>&£.£®wrz> (yy >*ffi®^m2<Dmm 
te&mx$>z<DX'&nffiM<D3im\z!&mt3.^y vrnwiu 

m^frl OJ^©to©&fig:/D-y^te#B8bT0^UT 
[0 0 3 6] 3 Ktt^ * y (WW^ill 1, 

Kid^x-^fet&^ei 2. • 7^n£^& 

*»13S:i!T?**sn. -r-^ffitit^gcfaticsnT 
i^^s^;^-*^^ h* 5 &mw}-rz>ittr><DT-r 
uifn&.m^X'$>2>mW)nE.mnv a *fg£-r-s. 
[0037] mw)\3i&4\z\zmf}m<m ; £&i 4. 

*n. K»I«m«^Va«:lii|@UT'\^ K5©ffil7^ 
-fyfMll/T^f H5©JBE«7^^3.X-^plC»S 

#M&bx. Kift-r-s. 

[0038] 1*5 era, jEmr^jLX-^. yx 

A.? KWSKSjKHISJIfiT^^x-^gf©^* 
05SLTU.5. 

[0039] fr^mv-oir-yoLy hzfv >?<z>mmm 
xmmrz'Ozvx.y b^y wmwijsmvnmwm 
x\z. *Mz&8.®.vMJ3fa7i'ti>/x'( v^mtmm 

vtm*:i3i^->b<DX'$>2>&, mm&m&tt.-?z>tzto\z-iia. 

©jR^rSjT^-P^X-r y^ 1 6 tJE«7^^3.x-^ 1 
7 ©^f©*tC»B bT0^UTlft^-r«.. 
[0 0 4 0] iklC. 02«^§15^#©2 0*6^'J > 

* i icMbTjum-rsyy >^©^. ^a-n^ 

^ 5"J © f« * sft9if •& J6 \Z?- ?m *«^6<J It 
^bTV^-50-C*^^, 2 5te^SBj&lffl#©2 0*<m^ 

^2 i ^^ur^y >^ ucism-r-sx-^ 

^©x-^?>jT$.y, 2 6«^y >^*©isi-r-5ffi^ 
©$nffli#^ 2 7 y y >^ i &mm 

■r-5PS«t©^-^T$.-s. -lE-n^n©^, 

[0041] Knmm^®.2GW7v>?<DU'm. ^ 

©«lrt : «i^-rb ; fe-^T«^<T i bJ;<, liOfi^nfc 
0. ^-^©^^IZSiJW^^JfA^n-Sdtd^oT 

fectv^t. yy >^ i ^n-?n©^i^r-^^ 
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[0 0 4 2] *^|cg5to-5-f >^v ? x«v KSrtt 
B*K«:/U >^*!lffli^S2 <h£-*8£g:/Dy Zmtb*^ 
[0 0 4 3] Sfe-T, ^^^©3©ffi»j&^-r-^fH 

tgt^si 2«je«t^^^.x-^ 1 7*am7tD 

5 s 3? * JWb b 5 f - * Tab 3 mWlWL&T- * h L TI2 
ffl©ROM, 5 J -^©»£^;ta«Jfg&PROM, 

^•^i^T&fflT^RAMft^ig&^X^A^x-^ 20 

errs. 

[0 0 4 4] £ £ \zmmWLK7 : -?tm^& 1 2 T©^ 

MCD^'JCDT Kl^3 4£— 5£7 Kl^7.®^T?E^0 
K»J^x-^^f21i:T€r^-9-rXofStlt^ (1)3 
1. fEt£®« (2) 3 2, • • •J&&m%L (n) 33t 

[0045] ^Dfwsi^&i i«s3ic^bfcstsiife 

(1) 3 1. tetgc^a^E (2) 3 2, • • -fBte«i£ 
(n) 3 3<D7 4±M&MWTZ>Z£ff'Qm 

[0 0 4 6] mWiW.mM1R^WiG\1-i>>7i?x.v h^y 
^ £ * 8S«W tc^£S'J , ES'i L T y H ® as £ 

mm&KT-ztm^m: 1 2 ©fE^^^^m^-r 

[0 0 4 7] *^JS^UcSfflbfcffiHj&^S^e6© 
-0fl(CO^T@4£*>oT!aiJ3-r$*<, ^77—f>i7^ 
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[0048] mWiWMm.^ e 6 4 ic^-r«t 5 &a?r 
is«iiawseT. -f >vvx.v v^y K^agij. 
f^gy-rs^ ^mmmt-o^'jx.y h^y k©s 

A-yN0 ZWLWrz^y F&ftimt'sy K 4 0 i'&tt 

*>ntz.m<iK£tzim4 2 a. 4 2 b-c&o. &ai§§« 

IC|9:lte.nfe^S'JA*fe«*4 2 a. 4 2b©3T&££ 

«im-r^w^4 3a, ^m^4 3 b fsim^4 4 

a, StM4 6a, ^i^nJi!iJ*^4 4 b, H3£&j5 
4 6 btfab-5. 

[0 0 4 9] *\y KS'sy KI&DttttS-4 1 iCgpTT-S 
h*©^g"J^*fe«j»4 2 a. 4 2bC9*»E*7 P 
U>* l<D^y FI&0tttt£-4 HZW.r)ttVtz&mm4 

3 a, *fctb#4 3 b©±T&f!n?&fflbT, &tH8*4 3 
a, 4 3 btC^LT*SBJi!l^4 4 a t@^^(4 
6 a. *5<fctfBJi&&,£4 4 b <h0S£i&£4 6 b £<Dffl<E> 

mm. mmz&iu-rz. 

[0 0 5 0] l&gijft 4 2 a rt<?¥iGE-mtfA** 45a 
«gtC«toT^Wt^4 3 a«^gij^4 2 a fc# AStlX, 
oimm$.4 4 3(^00^4 6 a &®mtt. fte 
t>^IEt&m®m^ffl^4 7 a, 4 8 a teBliftttSJCfc: 
0. —Jj, ^gij^4 2 b<0±^JCS* { nTVm«, A*^ 

4 5 bttiR*gTlirrfcffl8*4 3 b, 5Ild«^C4 4 bteT 
A^fc**T@^^4 6 bi©P B lT. -r^fc^ffildJS 
§lM^4 7b, 4 8b\*M&VtmttzZ>. 

[0051] *nmMv>m&mm*:®.mLKim®$.jem 

«ft6m i©IWii^OM4 7a. 4 8 
ai:ho—Z><DmW)$LBM${mn<D*i4 7b. 48bT 

*«81«©Ay F*miTZ>Z\ti>rsjm\zf3;Z>Z.ii\* 

®s,\zmm-v&z>z.t-c$>z>. 
[0 0 5 2] mm&mm$im& 6 <Dmmm^mm.m^<D 

»4 7a, 48at47b, 4 8 bfct^UflW^g: 1 

ucig?,nT, ^tusfl®^©! i«^->- H4 o^agij 

t'«koTK»i^x-^fEtt#©l 2»fg^$nfcKt!) 
&^-^^fEt@:bT*^fEtlt«l«c©7 Kl^X&S*?, 

[0 0 5 3] X^-ssy h*©K«j^x-^fi 

0 3 {c^-r&id&JBx-^fEt&^g: i 2 cotEtt®^T K 
3 4 ©IEtlc«« ( 1 ) 3 UClEtlc^nTViT, ^6/ 

vu-^y vnwm&w'T-irmz'tim.m (2> 32 
»ciEit^nTv^©^e», ffiid^s^#S6*^n^ 

[0054] &z>wt¥fiz.e)wmmm «£<«^-/\-- 
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[0 0 5 5] ^EUtim^Sl 1 tmWl&Mr-ftife 

[0 0 5 6] *HJg0in?«0 5iC^-r«t^lC, $LBft$i 
#gl3ttjl%UlM*#§tl l-Cfe-5/W^-U (2it) * 10 
f>^51t, SKftifc^-^tStgcfMRl 2t$5RO 
M5 2tTi??)V' 7-TU!f%LW&WriZ2(>Z>n-1-)-V ; T 

[0 0 5 7] /Ht'J*f>^5 10A^5 4iL 
TA7HIiSliftlO*^i?D-^ (CLK) '. ^ 
D^^X^-^JU (CE) , ^UT (CLR) 
nx^T, /Wt'JW^SllWD-/^ (CLK) 
ifi\i7Uyi;~3-DXJ)1St\Z>mz1lV>V7y-?LT1ti 
tlQO, Ql, ~Q8C2ilfii$W*-r-5 9 t*-y h©* 20 

[0 0 5 8] /Ht , J*'»^5 1©AM^5 405 
^D^^X^-^;i/ (CE) tt/W ±V-tiV>2S 
HZfUypWXti-ZnT^Th. ?Uyi7X.*-~7)l 
(CE) *t "1 (/W) " ©«^<0^clt*^>hT^ 
^'JT (CLR) it "1 (A 
-f) " \Zti.Z>£Jl'(-)-*)*V>?5 l«>1t*?>YtiL*: 
0. -ffcfc^aj^QO, Ql, ~Q8&-r^T0iC»Jir 30 

[0 0 5 9] fmft&T- 9 KN&St 1 2liVK^^O 
Wft»r-^ !Wllft3nTV»*Etl««*l*OROM • 
5 2T, f©7 AL ~A 1 0 £T 

© 1 1 try h*^t? 0#«6*V& 2 0 4 7 #%*T**Jf5£ 

Itffif LTV*T, ^fetCtftW U 13 V > 

?5i, Kidgt^iM^e 6 . puMm^st i o 

£>. 40 
[0 0 6 0] "f ROM5 2©7H^A*A 

0. AL -A8S;HtU*'»i'5 1 ©ffl^fi^Q 
0, Ql, ~Q 8 tTt7 kX/U 5 5 a CioT- 
^-T)lttLTV^©T, A'f^"U*r>>^5 1<Z>£D 
yit (CLK) !CJ:S*9>h7'V^lcSeoTTHUX 
*^kLT> ROM5 2ttffi»Mft7Kl/7.0^e 1 5 1 

lSTAWt'J*9>^5 i t;:J;oT^!i<H^il;snT5 ; - 
[0 0 6 1] 2<=,IC. H4TKflUfcB»«[»iB«^R 
6©di;^&3|glfri£jgig&«*ftf>*j4 7 a. 4 8 a* 50 



«fc£*47b. 48b©^4.7a, 4 7b4fift5 6. 
5 7-e«^VCCIC7 r ;U7-yy^LT. ffift&fgjgiK 
#©6©fiil^om^4 8 a. 4 8b^tt«.t, 04 
©nJi»)8,&4 5 a $itz\t*]Wi&&4 5biK'yH4 0© 
8«l:J:oTt> (BH) , *7 m) -rZ£ltiJ]47 a 
JfcliUiA4 7 bte-f-*i-£ti "0 (a-) " ifcte "i 

mnm^4 73.47 btnz. 

[0 0 6 2] Z\<DmW)&L&m&.m^4 7 a, 4 7b*i 
S7H^/W 5 5 b iLTROM 5 2 CD 7 Kl^XA^J 
A 9, A 1 0\Z&m-? •£<!:, ROM 5 2 <D7 P l^XfiT 
fi7 H l/X/U 5 5 a ©7 F l/X A* A 0 . Al, ~A 

8 H©a«ir«fc K>m$i2ntz±&7 ki-xa;*. 5 

5 b<D7Hl^XA^jA9, A 1 0 CDffifcl<fcoT. 019 

3 5 i 2m<DT-*m:iz&v)t>ftrzmt£-D 

[0 0 6 3] T&fr^, H 1 9 iC^-Ti^trA-f ^-U* 
^>^5 1©W^«#Q0. Ql, ~Q8*<0^e>5 1 
1 hT<5<>:#, ^-^ P©«SIICJ;*7PP 

XA*A9, A 1 0#0, 0 C9B#te 0 ~ 5 1 1 #&COf2 

tt«« ( i ) , 7H 1/xa^a 9 , a i o an , o e>m 

«5 1 2-1 0 2 3mi&<DUfemm (2) , tfu-xa 
2} A 9 , A 1 0 # 0 . 1 C9B#« 1024~1535 SJfe 
CDtatg®^ (3) , 7 h'^XA^Ag, A10AU, 1 
CDP^ttl 5 3 6~2 0 4 7#ifiCD|2t£®i£ (4) <*:, 5 
1 2#^-ToS7iofc#K6©fS1g^«rS^LT^{fl 

[0 0 6 4] KS:ffiS!j-r-5ffiI)j«jBEft^VaOD^ 

?TM3nxv^mi, rom 5 2tc«4<aota 

[0 0 6 5] «*tt, mW)$L&M&.mgt6Wl3 7-'\y 

\ i ^mvtzt^mmm.mwsimmivx±.m.7 fpx 

AX5 5bl£A9, A 10 = 0, OSrHi^L, ^yi/D 

7h*I/X/U5 5blCA9. A 10=1, 0 Srffl^-rs 
fccotf £<!:, iJ^—^y P<Z)ffiS&iftJB-r— ^£H5 IC 
itROM5 2C9f21gt®l|& (1) O7Fl/^0~511 

-^«rf2t&^ ( 2 ) O7HW512~1 0 2 3 
KKtgtLT^tftf, ±0:7 FPXAX5 5 b*U9, A 
10=1. O^ltfctni, WJKif^JC^'r 
fcB-fe-tfTA'f t'JA'?>^5 1^'J>h7-y 
<h^CDX:5'-h7Fl/Xrt'>i=>X>H:7 H^XSTKM 

T&.7 Pl/^U5 5a tf>x— £ 1 Sifc-T^tiln] 
LTt$>£. I2<tm^ (2) ©7KI/7512-1023 

[0 0 6 6] h'snttff^s: i o^?,2iai^n-5$)i 

1»m^^n>^x^.-^;U (CE) t^'JT (CLR) 
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&Wl&Kmft.m^ 4 7 a . 4 7bfc«fcoT. y^'JfWffl 

[0 0 6 7] Ay KBMtMi^gtl O^S/W^y** 
>^5 1©AM§5 4©p'6i"J7 (CLR) C 
"1" C0AJl/7>i^D-yi7X^.-^;W (CE) £ "0" 

(CLR) = 1 ©AMT'Jt? hStlfctt&KfcO. 
ROM52©7HI/XA^JAO, Al. ~A 3 ©T^T 

y{?X.*-7)l< (CE) = 1 (DVimzfc2>$.-C?ayp 
(CLK) *<*i$LT&$S3*XT<fe. ROM5 2©ffil 

[0 0 6 8] ROM5 2©7Kl'XA*A9, A 1 0 \Z 

5 b©*7t7 hWlt^niV^CT, 
X*- h7 H UXitm 1 9 JC^UAc&fStlcm^WT' K V 20 

[0 0 6 9] s\y FmWlM&¥& 1 OaW?B8&©;5"r 
irU7 (CLR) te"0". ^D»y^x^- 

Vo=Vref-(d n -2° + d 11 _ l -2- 1 + - 



[0 0 7 3] ££t£. Vrefttj-W-7tD^ 
M5 3©^&©«m*ffi£» dO. dl. -dnlif 
^^t-^HSADO, Dl, ~Dn©#h'yh©iT 

o sztta i 30 

[0 0 7 4] ^HlfifiaUC^Jt-Sxv 5 ^^ • 7±Uif^ 
S5 3 lCioT3E»3nfcffii!imjEffl^V aCDitJEi£«J 
CD— 1 1 K^T. 

[0 0 7 5] 01 lC0^^7CO«tt«^fr B 1COifliaT?$,-5 
— 5t^fflSSC0^P^^ (CLK) CioTROM 

5 2©7 Ki^xdittun-r-sco-r^ffl^nsfBtt®®© 

^£&2I5 3tCJ:oT^^tlfc7^-uymjE-e*-5K 
[0 0 7 6] ^&3ttfcffi&mffiffi^Va©ffiJgCD-0tJ 40 

a*m-t#S5# ii3b, mm&±&$f>ft lncgg 

T8B#1 1 3d. ^e>lcmffi^b^Bi^$n^Mtl^U 

h-Cg^{b$tlfcmJIVQ«5C (2) T^$n-5. 
[0 0 7 7] 
[fc2] 

50 
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^ (CE) £ "1" COtt^ir-r^i:, /W?-y#tf> 
?5 1I1?D-^ (CLK) l:ioT*^7> HSrKlteL 

T, ROM 5 zomm&MT-ftexf-h-rFu^fr 

ibZUy? (CLK) meTHS^*.ffi3n^.. 
[0 0 7 0] ROM 5 2 CO 7 \ t V7>tfmh&&'T—? V> 

gi oa»*Dy*x*--:/> (ce) * "o" cotf&K: 

7 (CLR) "1" CD/i;UX #21 £tl •&<!:. ROM5 
2<D7\*UXitnzfiX?-h7\ : UX\zmQ, ^CDff^ 

[0 0 7 1] *£HT. ROM 5 2 CDjfJg 3 nfcl2t8i®i£ 

a^g^fflsnfcffiSb&fe^-^ai^D o. dl ~d 

Dl. ~Dntr5 J -^; , ?X5 6tC<fcoT— *f— tf^S 

^-©m^Vati^— ^A^JDO, Dl. ~DnCO<i 
fc«fcoT5£ (1) T*$n-5. 
[0 0 7 2] 
[»1] 

- + d l -2- (a - 1) +d 0 -2- n )/ / 2 
5£U) 

Vq = Vref»2- (n+1> 

it (2) 

[0 0 7 8] 01 lcoy^iriswr, sbswji 

M^VaJcMj&^ffl^l 1 3 s JE*T^ 

[0079] mm&m^-fte, &#m\z2m&v>m?>- 

€rO^fe^2jt|SC0^-rR0M5 2 IHtltLT 
^Va«pggSit?S:-5C0-r?. JE^T^iX-^lgft 

^x.-?\z$im-rz>nmwiM<Dmmz&&-Dfzm$si.&z> 

Wit:? h&cDx-^tbTtatlcL. *fc5H?^;p' 7 

[0 0 8 0] eld T. *Hte0H©*#W75:«fiES:*LT 
V>«B1£R9. Sg0 5£cDtti££-r5<h. m5\Z& 
tfSA'-f ^-U*^^^ 5 ljfttHlO^fJWW^Rl 1 
-C&D. |5H£KROM5 2 *^«)^^- ^ 12^© 1 
2, f • 7tO^M5 3*^^^ • 7tn 

y*8MMS:l 3T&D. ffiSj«Jg)M^#S6. 

[0081] mwi&BT-nmmm 1 2 cofg^^n^ 
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22 



5ffiSd«JI«^V a *IT, mWlMEEtS^V ate 

mtimm^mi a^^xsmt^^^-^ i i&m 
T^^iX-^ i 7 *K»)-rs. 

[0 0 8 2] SI ££V>T. -S^iiifS^a 1 4 Offi^T 
ra-©K*«BE«^ V a *^»©*^jJiifS^© 1 4 K« 

if&bT-^n^ticom^ti^ai 4kje*7^j.x- 

bTfc.kVV, 

[ 0 0 8 3] #.\zmi 2 JCiOJEftT^^iX-^ 1 7 

^jMiR^g: 1 5 te0 1 > E2£fcoTI»l8bfc*1.gB(Wffll 
3MS2 0 e k0m^e^^r-^;i/2 1^1/T/'J>^1 

^?«2 5<D*<DW^y : — 9 2 7 20 

;X)is£fflwrz>yX)\<ffl'®mm 1 sic^&bx, -r 
ftM^f s^rsiT^-n^x-r i 6 (Dmmm^ izm 

[0 0 8 4] ffiidm^Vp^^fflffl^-r^jR^T^-n 

y^-f 1 6 te> -#©Sg?teffiWj«77V p-v*:! 
JC, {fi^cDSSTte's-.y \*<D/X)VmzW(}-)t>t\rz.&f£m. 

Ti'fai-i' 1 7 <D-^<D^\z^rn^n^m\z^m 
s*itv>t. ffiST^^^x-^ i 7©ft&^©^«-r 30 

^TKSlll^jVp©*®^ <&3V>te&tt) GNDtC 

[0085] sxfr&iwmm 1 ste-f >^a*Rtmstt 

*»s (*» s-a:T«^*iii@#ai 4^?.«iSt&$n-&ffi 
iti«^vp<&jE«7^^3.x-^ 1 7izwmvxmW} 

i/x-iy^-i 6tegii3-t*-&^zre 0*7) . 

?al-^l 7KK®J«^Vpte(^;!m£n&U£<hK& 

40 

[0 0 8 6] m^Jtii|i#ei 4d^«*&3n.5B!l)jm^ 
Vpfr\ #|;Lte*0 1 1 IC^bfc<k-5tei£J£T&:ft«\ ^ 

^iftTte. ffi*7^^jLX-^ 1 7 ©^T«JI«SC»jS 
1 1 3 b*iffJn3n-5H30^W 113 aTfUS^JE 

(ov) x$>o, m^mmmi&t<txz>iimmz&ft$i 

aqtSLT-r >££®:Ab. m>T, RMttSfttli 1 

4 tegB#&jg 1 1 3 c <o&o\zm j $>fr\z±.m--rz>$Lmz 



^ \z -i > 7 w * qtai-r -5 £ «t &x # 5 . 

[0 0 8 7] EEmT^iX-* l 7te«SIs]g&<»:bT 

t^tircfc 5*^. ffiam^vpcDmjE* { ± 

#-r-5SB^iS^i 1 3 b» incTii «^rfii7±D 

^-fy^l 6 &mVxmnT>73 L jLX.-fr 1 7^s«8it 

*<gftnii*., mmr^^^ji-^ 1 7izmmmm. % 
a.x-^ 1 7w«T«jEt4ft^r. tasnfetst,! 

[0 0 8 8] ffilfl«^Vp<0«JIAi^SilC^T-r 
•5&5#&J& 1 1 3(11:^^. St7^/fal-^ 1 7 

£SbT«ffiawiT#«£ftTv>fc«ffi£&«u s. 

17?fal-^ 1 7<9^TSffiteffiSj«7jVp©|$T 

JE1 1 3 e lefts**, £©<t€r. m$tfc«ff ©|S$TT?& 
£>8B:»«1 1 3 dlr#oT-f >^^t>^SUr)RiRSbT 

[0 0 8 9] jR^T±a^X-f y^l 6\ZltmW)nt> 
Vp^±#-r-5*(6]-C«m*ti4i#ei 4d^BEttT;j7 
fal-^17^ ^T-rS^ffi]T?«JI«7^^3.X- 
7 1 7^6«*tgi|i#ai 4 ^ VpCD«JE© 

[0 0 9 0] ^fnI7±n^X-1'->^l 6&#m 

®T<&5<fc, *^iS*a^gl 4tJE«T^5 i iX-^ 1 
7«0Sf5nfc«^t?«.^*^. BW)«*VpC9«JBEtC 
d^fc^-fJEmT^iX-^ 1 7©^«£E«^*r&I 

[0 0 9 1] MJjfaT-fa>f^y71 6te, *|gjg^ 

^w>ra±^^b. N?t>^.jn-7>^^«y- 
hicyx^fflim^i 1 5£ "A-f" JcbTHijnb. p 
^^>^;uh5>v7.^cDy-Mcyx^©ifflim^i 1 

*^iib, ;X)i<ffl'mmm 1 5*sfeniv-xt 

[0 0 9 2] M^7^-ai/X^ y^l 6 tbTh^> 

jM^jai^-r-s^'f K*M^jj'bfc(Higs-r?fc0gffl-r^ 
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[0 0 9 3] J&±<D&?\Z, *-&MmiZ%i\lZ>'(>i?>> 

v?)i<T-*<DMxm®&M7 : -?T£.te^mztmwm 
tth<7)m\z^mm\zj:-ox^y Koas'jsrfas'jb. mftz 

ffi b T 9 V * )V 7 ± a !f$t&^&\Z <fc o T 7 1r P y«BE 
^a^X<^lC£^T&l^#Vp£gffiSri9bT'\ 10 
[0 0 9 4] **JS0iIT«^7 — (>tr&3Emi'fc'\y 

ibftt v p *ji^-r s 011 * %> o xmm b < im-- 

ttn&nmmzmmtiwn&vimzTz^v 
x, &fe<D%immwi\zmLfii-(>p<Di&ifc^w&. &z> 

^tegfc-S'f >?\±tU*jj- XASfJOAy 

20 

[0 0 9 5] -ti2.t>*>, *^icin«, *£frt;i£>& 
KSd-r S © tcSjg^KKj&Jg * V s ^ ^ OJPTK 

oEE«y^^a.x-^^ffiS),-r«»oT, mm®?-* 
itwmmmMvx&mz. *4BicKKi*jEm*fa<sfc 
s-n^ H-raboTfc. h*rfeffi»i»ijg^ 
-*£-f >i7<D^^ %*Mmm.<D¥tmzfec-x:m$>\z®. 

[0 0 9 6] #.\Z. ^m\Z^^>i7'J^yYzf^y 

?<D&2<DmmM\zi^Tm.m-rz>. #n*miz*vtz 
zfvypz/x^&o^y \ i o>mwiizfrfrt>z>mft<DfEi& 

<Dfflttl,t!&miZfeUTmmz$>Z>\,m&ffiVT. Sgl© 40 

ssjfiw t.mu \z -z> b < bmh-t . 

[0 0 9 7] 08{CfeV^Tt>. ltt*HJS0!l(D7 P U> 
Melfe. 5 te-f v»x h-Ny K (UT<Dl&WV\tm 

\zs\y h 5 itaT) , i le^t'jwm 12m 
»«»x-^K*^a. 1 3«^^;p • t^-d^^ 

^iX-^T^O. 2 0«7'U>iS' i^»«snTv»* 

2 UtftMUW^fk 2 0 h7V>? 50 
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*#ihhc «gi 1 <t isj b -t? & & . 

[0 0 9 8] #SII60<H;:43V>Tte, m8<D&.MM1R^®: 
8 8 «yj 1 t^y h' 5 ©#liglH>fc««tK ioTA 
?» K£l&8'J-f -SIS 1 ©*JS0t|i«s^ 0 . ifcJgittiR^© 
8 8tJ;oTi>l.g5SflW^©2 0 jWiSTTS WJ&fr*. 
yU>^Sd^©2^^<i:LT§«UT^^ HBMM 
W3M£1 O^bT&Jgfg^JgScS^bT^'Jfftl 

1 1 mLjtttmm&MT-ft&fe^m 1 2 &.&v>«: 
^offifi&fflmhT. K»^x-^fBtg#© 1 2^5 

[0 0 9 9] Kid«c^jMS?^a8 8 fcUI#MfcA- 

i7-cf4^<. ftwmft<Dmz®.m-?z>mWi®.m*:mv{ 

2 \ \z&-iT-?V>i? \ \ztemi*tlTz.KW>MW^Wi2 0 

xm^hx^zyv >?mwv7 h^xro-sBtbr 

[0 10 0] tl%ifflW^&2 0\Z&\,*TZfV>?fflWV 

$>z>wtwm\z®.m-rz>mm<Dmm j $>&7&\ t: 7 

\ i £^tsmm&<Dmm&m*$j\z$>z>wtm9K#)\zM 

ftzntcw \ t <Dmm&z>wtmmmm<Dmmizmmf£ 
mm&MT-* <DWt£? z>tmm®.&mft-rz>ftmt b 

[0 1 0 1] 013(J7'U>5'WV7hfi 

7<Dmftwtfemm<D^x&&wMikfrwt.fe*-3.-m 
m<D-mxhz>&. 7v>-!?<oQi\M3ift<»mftmft2 0 

0S:^$ii-T^-efflofc±©^X J .-2 0 l*^--v 
K<D«&2 0 2tf©W=a-2 1 1. ISIbXBl 
»lfi2 0 3«OW-a-2 12, l^b<Blgfjffl«E 
©SIIS 2 0 4 i-t©TS^-a- 2 13. |r| U < GUW^ 
-H2 0 5«©W-a-2 14, fl/Tt^i' 
>2 0 6*t*^$nXV^-5. 

[0102] z\<D-n)>?mwv7 hu^7X(omftm 

12 0 0©»jf^lC-PViTf9^7P-€rE 1 4IC^t 
t, "mftMW" 3 0 0<Dmi&ft*>±GL*=.a.— 2 0 1 
*!9:^-r^ "J:fi^^a-at" 3 0 1, Tfi^^a- 
2 11, 212, 213, 2 1 4&£*£t8:5rr-5 
^Xa.-t&jr' 3 0 2*< 03lbTR]J8'J^ft : <D^*fT 
V^^#^>2 0 6lrffiar-5 "^^7" 3 0 3T 
"ok" zm&t, ^bfc^^d^e. "fStlc^©^ 

»f" 3 o stftttstiT&iiaowm&frfrz "mmmtktt 
3 o ex'mL^Qim&ft^o&mztiT. "m 
m&mmftmnmm" 3 o 7 xftmkznrc&m&Mm 
ftmn&mmvx "-a^" 308^x^70-^ 
-5. 
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[0 10 3] "±Q.*-3.-Mfe" 3 0 1. "Tft*- 

3 0 2 CD&fiJ «fctf "g^teT" 3 0 3T 
"Cance 1" £S^£Sftia®ttKm7LT 
7" 3 0 4^STSiJ<D7D 0f£!K WffiKtStjebfcEP 

CO 10 4] yU>^Sd©V7 h^xT«SJ?PB2 0 

«k ^TH^fLfe^tfflTfi^^a-iS B of fig 

mttT%B\,tmm&77>t'£LTI&fe-C&tl^Jlo\Z-? 10 

[0 10 5] yj>^Offiffl#*t01 3 0DjU?Si®2 0 
0T, K©««2 0 l©TO^a-2 1 1 

*^MHB4, BlJ»|fi2 0 2©Tfi^-a-2 12^ 
raffl«©li2 0 3(!)T^-a-2 1 
2fr£ft5£$S£, TO : E-l < 2 0 4©W-a-2 1 
4fr£ii5«iffflTO]£Stf> a:5£#*>2 0 5TOK£ii 

[0 10 6] zfv>?&iwv7 h^xT«yj>^©^ 
ffl#*Wl^fr©ig^®®2 0 0T?M, i8!5£bfc&# 20 

[0 10 7] KIKWllWffll^Sl 0«, ftfKtfff^ft 

mwiLTmmfcMT-Pu&^fki 2 ntzm 

-^wa*-tUb**3c:^:5. 30 
[0 10 8] WJiH^iroa^lcHbTBifJ^- 

W)mm'r-*mfe^& 1 2 <DUte$mr h 3 4 ©12 

tfcftMt (1) 3 ltctetlcLT*r). itiffie^iM©*^- 
ffWwWft^^-^AtettWW* (2) 3 2<CfEtebT 

©MiRlS® 2 0 0 -C WJ^E- H t LT0 1 3 ©«fc 5 \Zt> 

rzmm&K^-?<Dtmfai£-z<ic>z>«i&&i)£ (2) 32 

3 x- * ©^-UJ b £fr 5 ©T? * £. 
[0 10 9] ffiSj&J£ilt#^g:8 8*^^iJ$fl 

^Him-r^^telCOUTHl 0IC<fcoTUi^-r-5i:, 0 
101102 <h|5j&(;:^$<HSP^&:2 OA^U 1 Cjtt 

[0 1 1 0] 01 OIC&^T. 2 5«^gB$ilffll^g2 0 50 



a^u 1 d&tu-r^x-^JT. 2 6 

K-CSLfc^x-^. 2 8 «yj ^©fMSKft^-© 1 

mx'&ztmm'ttas. m*mz\tm 1 ©msstfi-ciftipi 
1 ocoui^-c«^^TfEa!LT«.o, ^-n^n©^. 

-5 ^ t fem 1 ©IU£0!1 £:|5J 
[0 111] d©«k^lCLT, KffiidM^^ei 0 

5a 2 5 ^sto***?*- 2 7 

* t 3 kit k p-x^m^-r-sm^^m^ l 

[0 112] Jfe^lS**R3©«r^, ffiSj&^x-^ta 
t&^e 1 2 iMBKrSyBx-* £}f5£;snfci2tSc®^ e> 

^^•ai-r*fe*5«k^5 ; v^;p • 7tD^#t 1 3 ic 

^JSIS^e 1 4 »C±oTJE«7^^iX-^ 1 7 

X-* 1 7 *^SjT^-a©»^{COViTtt^ 1 ©HIS 
[0 113] mJi*t*^^©^2^ifi^lc*5lt?.K»l 

«^xT±T^s» K©««^WfiJW*fc©««£»il?LTflF 
•5. 

[0 114] ifcK, ^3 0*ffi«RIIC-3ViTE9*fflV^T 

3 © 5 % ©K«ife^x-^ tatgc^e £ 5 s 5> 
^JhTtni^JlfR, ffil(j[e]^4©5^©«^ti*i 

[0115] *mmm-c\t <a> . (b> -r^$n^>- 
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mm&m7-?m&m& (a) 9 2atiiwf-^ 

lEtt^S: (B) 9 2 bV-Xkm&ft*,. ^tl^tKDmWl 

^m^-^tm^m^ i (ommmiz^xm 3 tisbj 

[oi i6] fix, (a) comiKfaKii&JB^-^ia 
(a) 9 2 atfttijj-rzmm&MT-f&ri-n 
{/mi£-e&z>&W)m&mnv a a xz^mt^vz^ ■ 

Ttn^Ufg (A) 9 3 a. 8iltt(|§VaaS 
«*jiti@-f<&«*Jiti!g¥g: (A) 9 4 a. **i«i;5n 10 
tcmmntl V p a SrX-f yfMSt§iK^7tDyx 
-fyf¥S (A) 9 6 at (A) ©Il©Ifti*Vp 
aTllSnSIItJ??!!-^ (A) 9 7ariW 

[0 117] (B) W^«ffi«j&^x-^fBtt 

3M£ (B) 9 2b&ttilJ-rz>mW}WLMT-?&7j-tiy 

m&-v&z>mmw.K.m^ a bcxa-r^i^i/ • t 
±d^^#© (b> 9 3 b. &mn&.mztv a b 
;Wifirr5ti2itii|@#& (b) 9 4 b. «*ig«an& 

y^a (b> 9 6bt (b) cozkmovmntiv p b 
-cmwiztx&mmTz^^x.-? (b> 9 7b*w 

[0 1 18] Jfe^^^©3©^^>Jf6Iffll#©l 
1 taKKljSJg^-^fBtt^S (A) 9 2a tMWtim"? 

-static*© (b) 9 2b*$««ibT. ^n^nffi»fe 
My'-pm&mm (a) 92a tsK^Px-^fBit^ 

© (B) 9 2 btCjt^^nfcffitt^W^-^^I^WflC 

[0 119] Ty^aX-^jliR^Sl 5«*^jiSilB^ 30 
m (A) 9 4 a. *5«fctf«2;imi^g: (B) 9 4b**m 
^jtSllt^Vpa, Vp b^^JJS'J'r^^. H&K 
h 1t J X)V&?> -f > y * ttW £ fc*£>lcjR:#ft 7 
tnyx-f^fg (A) 9 6at«#[S)7tD^ 
yy^S (B) 9 6 b <D*rtl?tl&mmfflWtZ>. 

[0 1 2 0] JBE@7y^:xX-^ (A) 9 7atJEmT 
^fiX-^ (B) 9 7bB, 09*.tf, Sei^-T'N-y 
KOfrSEWJ:^^. IbJ— Ay h'rtT^y— f 
*Lfc#y-EiIi C/nyy) ^JE^Ty^x-^ 

(A) 9 7aT*0, MoS-f>^OTt5t;^ 40 
a-AEH C/Dyi/) ^JE*7^^a.X-^ (B) 9 

7 bT&5cfc5fc^&©EBi£J$r?*t£-Ay h'T$5. 
[0 12 1] B6fiMc*J6Wl::fiM!U;fc-f >*5?xy h 

Ay KroWfftliiaTis*'. Ay h* 6 Ote-f >>7? 
>y6 1, 6 2. 6 3. 6 4 t-f >y^e>f >££ttW 
31t-5-f >^SSW >y«t8S6 5. 6 6. 6 7. 6 

8 tAy b-Ty^j.x-^&^tf/xjv^x.fc^y 

m.7 0 ^-dTH?.. 
[0 12 2] A y \ i <DliV>M3j$\$:mZ^-y K©#i* 

i*ii8i^b, a y \*tfmm\z¥-ft\z-i y&ffi&otm so 
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K#rfi]££*Ti^;£rajTpJ6gT<&»3. JfcA»y KOTO 
BglttlWBSE 1 8 2SSLTV>T, Ay frBl*J 
■T 5 1 0® K*t L TSil^ \Z-ftft&® V TXiOff £ 
WW?*. 

[0123] ^-n^nccK >?5>->>7\zv&mi3.z>&e>-i 

>y. -f >2i?>i7 6 lKte^y — f>i7-C 

*-5"7if>^. 6 2fclttrai;<-fxn-, 6 3 Kittle] C 
< ->T>. 6 4K« ; fcy^D-A-Y>;7-C&.5:/7-.y^ 
©4ea*3fc*3nTVVT. ^ft-^"W>y-gft8g6 5, 6 
6, 6 7. 6 8-TM" >y^7 0 (C^abTHS. 
[0 12 4] -f >i>^7 0««-f >^OfegiJ{rK®7 
1. 7 2. 7 3. 7 4 tE^^nTViT. -f>^^«-?- 

* fcttEB $ -a-^JE^j SJn Z.Z>f£M7 P J- *. 3.-9 

t* 5 «t ^ \z mm.&) iz h s nt v> -s . 

[0 12 5] -T&fr^, Kill 7 lttv-fc?^. K®7 2 
tt'fxn-. KB7 3tt->7>, Kiffl 7 4 y*y y y 1. V 

T, &m t &nittn*niz&ti:-ofcmmnf£m^& j 3- 

[0126] ^H60lt MX.*? . 0 7 l^TAy H 

[0 12 7] a7JCi3V^T. Ay h'6 0 «-f 
6 1. 6 2. 6 3. 6 4 £-f >^ >^ £ttW$-a- 
S-O^^i-CCO-f >^8g^6 5. 6 6. 6 7. 6 8 «h 
h'7?fil- ^*-g-trSP4J"\y K 7 5. 7 6. 7 
7.78 £j#oTV>£>. Ay F(D&W}Jj&] 1 8 1 
tf, BlMffljffil 8 2*iti^-t?«L.TV^©«0 6 tl^U 

[0128] -^n^no-r >^^>^tc«s^^fi«>-i' 

>i7. -f>^^>y 6 H;itev-£>y\ 6 2 

tC^-fiP-. 6 3tC«->7'>. 6 4(Cti^'yy^«4 

fe* { 3fe*^nrvix. ^n^n-f >^gitsS6 5. 6 6. 

6 7. 6 8T-7if>^CDai5^Ay h* 7 5. xn-(0SC 
#Ay H 7 6 , >7 >WSB»A y h* 7 7 . ^y y ^ WgB 
»Ay K7 8lC^ilbT^-5. 
[0 1 2 9] -en-ett-O^fftSSe 5. 6 6. 6 7. 6 
8^£{&£;*:tt.5'f >^te&S5#Ay K©-f >^^f*J© 

5 -t3--5BE^ £iJD*.5fiE«7' ^ X- ^ «t o Tfa. 
tttti£tl.£>#, 0 7©«|jg©Ay K6 0«S-f >^7©fe 
S"ilCSi5»Ay K7 5. 7 6. 7 7. 7 8 K#gf. ffifib 
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[0130] $.tc, m9iz^x. *%uttfi¥&9 
« (a) , (b) -jhrnzm^Tjamzm^. rn.mm.rn 

^-^fBtgc^S (A) 9 2 a, f-W-7tD^» 
^© (A) 93a> (A) 9 4att (A) 

©^©JE^T^iX-;* (A) 9 7 aK*fLT#j£ 
lCffllr>, ©»i£^^-^fB<|c#© (B) 92b, tV* 
)V -7-)-u>f$tWk^WL (B) 9 3 b, tt#t#i[g#g: 
(B) 9 4btt (B) <D%m<D&M7i;=f-=L3--5 10 
(B) 9 7 bJC^LT^illCfflVV KJjftTl-ayx-l 
(A) 9 6attttf7^faX-^ (A) 9 7 
a©S-^tCMLT<lS"JlCfflVi, ^(^T^-pyT.'f y=J- 
(B) 9 6 bliHtri'fal-J' (B) 9 7 b© 

[0 13 1] *^JS^-rfcmi«SIM0!ltl^«lC 

*-r-5fe©T*-&*i. MW&ffiMfc-rzfiiSbiZ (A) . 
(B) O^^tt^LT^-n-^n— t©S*(S]7tD^ 20 

[oi3 2] uwniiifseaAy K©«»j*fctt 

iCKSd&^x-^iet&^S (A) 9 2 a, WMiWrnr- 
^tEttc^© (B) 9 2 b^^tt»(U-r^#^ 7 h*©ffig'J 

[0 13 3] «*tf. jfcfclMiL&He©^? K«J6T? 

— r>£©KSrt?*€>EH7 1, 7 2, 7 3 Itte 30 

(a) %m<owmwi&y : -?u&¥.m9 2 a* sews 

7 4 Kite (B) JKttC!>BIUkfll7— ^IE«#S9 2 bj&> 

68E*«*o-o*it)tuT, -en-en©e«««©7 

[0 13 4] ftffilBI«J^§k2 0frZtimGXZ—7)l'2 
1 SiHSLT^'J >^ 1 -sSS 6*1*81*5*— ^tt:/'J > 

?fflw^& 2 n t»4js 1 ©fys#i£|5] 

[0 13 5] 

© 6 14* 1 OgdtMTtt^ LfcB 4 \Z5hS£ o fcfltifi© 
gltftt*-©**^? K©«9J. ttttft^eMtiHTStUll 
-r*££*<T?£5a<. K4 OlcttioUifctt 50 



) 1 0-3 2 9 3 1 3 

30 

0ft»t)fe3feiEtJt^aiS©Wfc}fAbT. %&&tu& 
ICioT3tS©jS»fSfcttMSt*«ffibT'\y K&ttffJ 

[0136] *^mm<Dmmmw : r-*u&£®.<DU'& 

t, HI 4T^*#x-*12ttWgl: (A) 9 2alCte 
GttcfflK (la) 3 1a, S2(g«t£ (2a) 3 2a- • 
fS.rn.fm, (na) 3 3a^D, ^H©19J. flr 

»is^x-^teti#e (b) 9 2bicaettMR« (i 

b) 3 1b. f2tg®HK (2 b) 3 2 b • • • , BBtftM* 
(nb) 3 3b**&oT. HUi5l:A'; H©ag'J, 4# 

[0 13 7] KMftJKMR¥8t6#t'Sy F©a9J&IR9J 
L, fct^.«06©'\«> Hlc«k-5*Hifi^Tf«, 
3fe©K(ffli ; Ey^n-AEH©4ei!g-g-'\-y 

carSiWjbT^^ytni^ai 2 £*?-&■©£« 

7^fai-? (A) 9 7a*Hit5Bfti![^T-^ 
ill, fc£*«W»j0HESx-*8B*#R (A) 92a 

oe«b* da) 31 atmittttmmmfem^ 

(A) 9 2 a©|St6«^ (la) 3 1 a ICfat&S 

[0138] pmcjt^ytm^Bti ic*y^p— a 

KWCMT^a-X— * (B) 9 7 b ^Ktd-r^ffiii 

(B) 9 2 b©IBttffi^ (2 b) 3 2 b€JB£-r-&Ctft 

iSJBx-^EIt^a (B) 9 2b©f2tlc«« (2 b) 3 

[0 13 9] mmmMT-ftl&^m. (A) 9 2 at® 
■MfeJBy— *ett*S (B) 9 2bHi-07h*^ 

*ffl-rcit**HSfr*5d^, ffiitbT-?-n^ r n©7' k 

7 h i^x x- ^ ic «t o xgij * (Dmwi&Mr- 9 imws\ 
[0140] fur, ftv-wm<nm®\wm : r-*?\t. 

(A) ^icr-^i'^- 7ta^«?S (A) 9 3 
a. (A) 9 4 a©igKTfBS!l«^Vp a 

<h^D. «*[S)7tD^-fyf#g (A) 9 6alC«fc 
oTWIHS^ni*7-KlOfff7i'? 1 al-i' 

(A) 9 7 alCSBtb^TjVp a^fflJDU, — ^Ey^ 
D-AKHWlBSiiSJg^-^tt (B) ^jK©^^;P • 

7tpy«fg (b) 93 b, mtimm^m <b> 9 

4 b©»B&T?B»*aVp btfcO, j5(*|4)77-Dy7, 
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31 



32 



-fy^ft (B) 9 6 b\Z£iTmm$lWt<tlT*:;2 
D-AEPiOJEm7i7^J.X-^ (B) 9 7b\zmWim 

[0141] 07OA^ i i \z£z>*mmm-cbti7-& 

$StJ6TJE«7^5 1 iX-^ (A) 9 7 atVXmtl 
mm^Wi. (A) 9 4 a»BSf*Vp a^*f6lT^D 

v^vr^wt (a) 9 6 a-cmmmmvxmmv, * 

I-^*H7^aI-^ (B) 9 7btUT«73ti 10 

ifg^e (b> 9 4b<Dmmmt>vpb&Mijfi>i7-)-a>f 
x-f-y^m (b) 9 6 a-vmmfflwvxmWi-mtes. 

[0 14 2] C©J;^»C, s\y h'OillCioTlWS 
fi^£fg££-B-T, ^ y F\z1S.fr&£ntz&ft'\y F& 

#j bfc t €? \zit^ti\mfk<D mm&n<ofa±& 20 
[0143] &mmm\z&^T, wsmn&m^ 

t^te©^ f, sft£-f>^K:*fj£LT, -E-n-enro 
BiWBWicaaftKiwfejssaRbT^y fcbmots 30 
z\ t *>oim\zuz><Dx&z>. 

[0 144] feU 'sy Fa<3£&nJ<trCefeoTfc. A>> 
^C**R (A) 9 1a tMftifeJBy-^ffilt*!!: 

(b) 9 1 b tt-tn-^tio^aofEitawsNffc**^ 

[0 14 5] ftT, ^t>JH»¥9l 2tt*l:nAtt 
JBx-^Etft^S: (A) 9 1 a tffiiWf-^ffilg? 40 
©(B) 9 1 bOft*ofcElt««0^^-h7H^ 

:/U>^©iattlllj*tettJ|lfcJfcD. yj> 

[0 14 6] RMift»)B^S6^:^%U«»# 
©1 2<D®m*. JB2©g|tt«Tlftl8bfcJ:5imffl« 

•ca*a*tiT^*^'j>^ K5-fyxii*tfnayu> so 



«S'J£3iiRbT. JB3©*lfi«T»roUfcJ:5fc*^ 
[0 14 7] £©*§£, feiAH >^<oqiJ5fJ^f* 

[0 14 8] jmSOjRfrtt^'J >^«M»-r«V7 h 
[0 14 9] 

bfc'Sy F&SUte^y^D— Al" >£&3Sft 
bit's y FSNBL S&fcflXfcM— /X— K^ny 
x^JBJfg, ^77f7^->-K ffi. &$ME-©fiS©Bl 

(Dwmmmzmhtc^ ©»/£•*>#&, fc-swa^fc 

[0150] *%9i©ig{K-r-5rei(i«ffira#rttjg 

tsoT, •t-n-?n©qi»i ; E-F»c*^*«aftife^o 
[0151] s6K**?8©a!tt"r*WMiffim^*«a 

IRnJfii&'f >t7i?x.y F7*U >?X"( >95?x.y h^-y 

<0"T ^.T OJEmT £ ^ a. X- ^ IC— ©SEIi«ffi * # 
*.T Ute t€? »ctk^€> tftg© WJffiKwr6j±»^ 

[0152] *f89i©js«-r-5Bi&«ffim^»<at 
hVxTtisTmm&wmTPmz&zwm&mzwm 
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<dwc& t b trim izmmummm^ mvi b v 
(0153) *ftBf}<Dm&-tz>mW}nfc<am)m&.^m 

[01] ^RWO-f h^U>^Ki*W-*JBl 

©*16«t*«*i»*r*&:/u >^*»a»t*5*~^j« 

[0 3] **^©-f >^3?xy h^U>^fc*lt*JBl 20 

2 ©^w-eMMM^-^Ei** gt 

[04] #&9J©-f h:/U>^fc*tt**l 
©&MTCUM&WHR? R©J8ift©-#J *^-T *r ■ 0 

[0 5] *»W©-f h7U>?IC*tt«*l 

©njswtteffl bfcw»«ffi«#s**a-a-*i3»©- 

[0 6] >^ >^m6iB3 

©HiswcfiefflLfc^y K©«i)a**rtSP-cK«3nfc¥ 30 

J**j*Tr**£i©^S«T8raHTr*S. 
[0 7] *9HH'>£r3'x9 h7y>^c*l*s©JR3 
©ItttMlCttfflLfcB'J©^? H©aUfiT?-Ny Kft*£>lf3 

[0 8] &ftm<D-f >Z s Jx.v hZf > J>*\Z&\lZ>m2 

«. 

[09] ^io-f >;>yiy hyj>^»:*ysS3 

©£*«T?WftBtt©*tt*«2«-C**Btt«jSe*T 40 
ypy i7 0t?*S. 
[01 0] *«9i©-f >^i?X-V h^«J>^iC*3lt^m 

2 ©*M«T*W»IW»*Sbfc57y v^sw-s^-* 
©-« s ift^-r s«5£0t * * . 

[011] #&(?!©< >£v>xy h^U >?\z&tfz>f& 
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• 7±n^£&#RlC«fcoT3e&bfc7^nyra#©» 

[012] **«OO^yiy hyiJ>^C*lt«JB 

1 ©SMfiflTrTOfca^^aX-^aiR^Rfc;!** 
(61 7 i- n ^ -f J- 1 c «fc 0 tt f| $ n JE« 7 * x - * 

[013] *&9te>'(>tri?x.?b'7V>*lZ*tt*m 
2©*K«Tr^«B«»*a©yj>^«ilV7 h^x7 

ifT'u >*©ff«*fr*H3rr*«H©-«*jR-rHTr 

[014] h?U>^ 

2 ©^M0Tl?*1-gBfHffll#R©7"'J >^HV7h5i7 
T7*U >^©BMW*fr£Rjrr*:7D-^ir- h©— « 

[015] *&m<D'(>#z?x.ybZfV>9\Zt$\fZ>m 

3 ©*M«"c««c©B»«»7 f -^aa*#SK*w-*e 

<H«^©«/&£^-f 7"o y £ 0T?$>5. 
[01 6] fikfcfiaj©^ >*s?xy F©KK>ll]SS© 

— 0d s^-r 0^0t * -s . 

[017] ftSfetfUW-O^x-y h/U >5HZ&\12>^ 
•y K©KS!>«^i£^©— 0«*^-r^^0-C$.-5. 

[018] «*«©<>* 5?xy hyy>^C*H-*^ 
? H©BBft«^T?> 9J©^ft«*©-« 

[019] 5 1 2<H©x— rS^KKtSSftfc^&ofcffi 
[flF*©Rl|l] 

1 yu >9 

2 zrv >?m®^& 

3 m.m^^wt 

4 ffiS&lSgS 

5 A-y K 

6 mmwLMm&.^f% 

10 ^ y bmmmm^m 

1 1 ^tufdfp^a 

1 2 ffitfrgi^-^fEt&^R 
1 3 • 7±n^^^g 

1 4 ti^liH^R 

1 5 7^^iX-^jg^R 

16 55CEfl*i7:*-nif;*.f y3^R 

1 7 IfTi'faX-^ 

2 0 n%MW^8t 
2 1 fl^fiSfS 
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